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Radio in the Presidential Campaign 


‘Cheer with the Galleri 
‘When the Delegates March ae 


No “influence” needed this year for a gallery 
seat at the big political conventions! Get it 
all with a Radiola Super-Heterodyne. 


Watchtheradio 
‘columns of your 
newspaper for 
the big conven 
tion broadcast 


schedules. 
When the delegates march in—their 

Radiola banners streaming; when the bands play 
Sener Risterayne and the galleries cheer—be there with a 


“Super-Het.” Hear the pros and cons as 
they fight their way toa “platform” for you, 
Hear the speeches for the “favorite sons.” 
‘The sudden stillness when the voice of a 
great speaker rings out. The stamp and 
whistle and shrill of competi- 

tive cheering. Hear the actual 
nomination of a president. 


It used to be all for the delegates’ 
wives and the “big” folks of politics. SS 
Now it’s for everybody. Listen in. 

Getit all! With the newest Radiola, & 


ze ) Radiol \ 
He aed treme rec y 
= eet wh pee “other's a ee y% . 


on Dry Batteries 0" 


‘There are many Radiolas at many prices. Send Radio (Cotporation: of America @ 


forthe free bokie that dente hem all an wiiesec inert: 10 So La Salle Sty Chea, 
433 California St., San Francisco, Cal. oe ~ 


RADIO CORPORATION OF AMERICA 
Deptt? (Aiddtes offce nearest you, 
Greilement” ens md me You fe Reo a io Qa, 
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Approved by Over 200 Experts ! | 
New Crosley Engineering Achievement | 


THREE tube set with five tube efficiency 

—the greatest selectivity with the minimum 
effort—positive calibration to any wave length 
between 200 and 600 meters. ‘These are only 
a few of the many advantages offered in the re- 
markable new Crosley Trirdyn Radio Receiver. 


Tt was only after a year of constant experimenting, 
that our engineering department perfected this ex- 
ceptional receiver. Thorough tests proved to us that 
would out-perform any receiver ever before produced 
But we were not satisfied with our own opinion, So we 

200 of these sets to experts in every part of 
States. Their criticisms are one and the 
tried out your new Trirdyn Receiver Saturday 
hight and logged 13 stations, among them Cuba, New 
York and Omaha, between 9 and 10 o'clock. The set was 
very selective. During the time this test was on, local 
station KSD was operating and we went through’ them 
without any difficulty or interference whatever. ‘The 
range of the local station was not more than three points 
variation in the dial setting.” 


“Tried one of these sets out and obtained wonderful 
results, Were able to log all stat 
very successfully, This set should go 
set has wonderful volume and is selective’ 


This new Crosley triumph is called the Trirdyn becau 
of its original combination of the three "R’s”—Rad 
frequency amplification, Regeneration and Reflex. ‘The 
first tube incorporates non-oscillating, non-radiating 
tuned radio frequency amplification; the second tube, a 
regenerative detector reflexed back on the first tube for 
one stage of audio frequency amplification, ‘Then it h 

rd tube which acts as a straight audio frequency 
amplifier. Tt uses the ultra selective asperiodie antenna 
circuit and external selector coil, which adds to its 
wonderful selectivity. 

The Crosley ‘Trirdyn in range, volume and selec 
is the equal of any five tube receiver on the market, 
Greater volume will, of course, be obtained through the 
use of storage battery tubes, but it will function well in 
any type and can be used with either indoor or outdoor 
antenna, 

‘The opinions of many experts have convinced us that 
the Trirdyn is the best receiver ever offered the public 
regardless of price. 

Practically every radio dealer can furnish you Crosley 
Radio Sets including not only the Trirdyn, but the 
Model 51, a two tube set for only $18.50; the Model V, a 
single tube receiver at $16.00; the Model VI at $24.00; 
the Super VI at $29.00; the Model X-J at $55.00 and the 
Super X-J at $65.00. 


Pee 2 


are licensed under Armstrong 
Patent No. 1,113,149 


Better -Cost Less 


Receiving Sets than any other 
Manufacturer in the World 


Radio Products 


© SEE THIS NEW WONDER AT YOUR DEALERS 


THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, JR., President 
Formerly The Precision Equipment Company and Crosley Manutacturing Company 


717 Alfred Street, 


Cincinnati, Ohio 
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JULY, 1924; Vol. 105, 


25 cents a Copy; $2.50 a Year 


Published in New York City at 
225 West Thirty-ninth Street 


In the Next Issue 


A House of Wonders in which Science is the host has just opened 
its doors at the national capital, inviting you and every other Ameri- 
can to enter freely and see the world's newest marvels through the 
eyes of the most modern scientific instruments. Raymond J. Brown 

visited this great public shrine of knowledge. In next month's 
inwue be wil tell you what be found there. 


Mars comes its closest to us on August 22. reviving keen interest 
jin the dream of exchanging signals across 35,000,000 miles of empty 
space with possible inhabitants of our brother planet. What if mes- 
sages from the Martians actually were received this summer? How 
could we decode them and learn their meaning? The one writer who 
can discuss this fascinating question scientifically, yet with all the 

amour and romance of adventure, is Lieutenant-Commander Fitz~ 
[usn Green, U. S..N., whose recent forward-looking articles in 
Porutar Science Montwty have aroused tremendous interest. 
Don’t miss his great story of Mars next month. 


u afraid of lightning? You need not be, once you under- 
stand the scientific secrets of its origin and actions, and learn how to 
Soil in dasgurnst Aneceis ests shout Natarve poctece Wr gad 
by an authority on the subject in next month's issue, will help allay 
your feare of the thunderstorm. 


That costly error—how did it happen? There it is. yet you are 
at a loss to explain the glaring slip-up in your usually painstaking 
work. An eminent peychologist tells why you are more Eable to 
mistakes during the heat of summer, and how you can avoid them. 


And more than 200 other fascinating articles and pictures 
giving you all the news of science and invention, together with 
practical ideas for radio, the automobile, the home, the home 
workshop, and the use of tools and machinery. 


Scie | Si Pack arose +68 
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And other timely articles 


‘acta ie Sihaay Ye Ente Renna St and pictures 


Read What They Say 
iin sore aa. ee my i 


$100 a Month to $1000 
Week in Only 3 Months 


HD. Miter, another C 


ian now 
Small Pay to Big Earnings 
J. H. Cash of Attanta, Ga, changed, a 
aft : 
$500" mone 


Now Sales Manager at 
$10,000 a Year 
‘ 
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eee cline, 
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od charts ecne without bli 
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I Tell You 


« This Free Book Will Show 
You The Way to Amazing 


Salary Increases 


we I only ask that you risk 
two cents on the strength 
of my word that the con- 
tents of this amazing book 
will show you the way toa 
prosperity that you never 
dreamed possible, in a 
Jascinating field that you 
never thought of entering. 
This book is now free, 
Read my offer. 


Jun onary evey-day Fort ol 
Second: It you 
self with all the 


A Lifetime of Selling Experience 
in a Few Weeks—Then Success 


Proof That Salesmen Are Made 
"Not “Born” 


= inyour life. 
NATIONAL SALESMEN'S 
TRAINING ASSOCIATION 
Dept 5-H 
53 W. Jackson Blvd. 
Chicago m. 
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de remariatie, ‘doce 
sothing remarkable aboot it Saleumanship i sors 
Gned by ruiesandaws Thereisacertais way af Age 
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Another $25.00 
IN PRIZES 


To win one of these cash prizes is easy. 
and every reader is invited to enter this 
fascinating competition. Just write a letter 
Of Bak owes eventy words snawering ie 


“What ‘Advertisement of “Money 
Making Opportunities” in this 
issue interests you most and why? 
‘Here are the prizes we will pay for the ten 
tnswering the above question’ 
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‘on pages 6 to 17 
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ELECTRICITY NEEDS YOU 
I Will Train You At Home 


Stop right here. This is YOUR opportunity! Electricity is calling you, and the Electrical Busi- 
ness is in for a tremendous inci But it needs more trained men—at big pay. By my Home 
Study Course in Practical El y I can train you for these position 


FREE: |Earn $70 to $200 a Week 


BIG ELECTRICAL always h 


the time t 
ow 


for Electricity and a hankering to do 
develop that talent; there’s big money in it. E 
all about ry you can quickly grasp it by my 
practical method of teaching. You will find it inten 
ained and started hundreds of men in the Elec- 
ide big successes. YOU CAN ALSO 


BE A BIG PAID Electrical Expert 


If for a real s 
from now? 


goin 
ining t 
to prepare for suc 
You have the 


RADIO COURSE FREE 


Special newly-written wire 
worth $45.00 given 
E, 


n ELECT 
trained, Iwill give you the benefit 
ence and help you in every way to t 


biggest possible suce 
quipped “Blettc paves 


1 dne'ice ae, | Walltuable Boek Free »;, iy ll ms 
: vies nis copy ean | #” CHIEF ENGINEER 
pe Meee 2° E 
ie Chicene hr saaactaiel 


Act Now! wi scinvetere 1,” Dect 3.8°2180 Lavranes Ave 
Now St BRS 


Study “Course I show yo 


m ih Ea oney L. L. COOKE, Chief Engineer 


seared weal 2 | Chicago Engineering ,~ e, 
pice "Handed of stud ‘Works Kame 


fave inade: several times the SE in 
Cost of th e in spare 2180 LAWRENCE AVENUE 
time whi Dept.3-B Chicago, USAZ* Civ feate 


The Cooke trained man is the Bi¢-Pay man 


a pagiclanabeut 
foe Study Coursa 1a" Electricity 


$2500 REWARD 


For the Capture of 


An Unknown Man 


\WICE he had entered the St. Clair 
Mansion. What was he after? 
Who? What was in danger? 

tosh tg, famous detect 

warned St. Cini that vious 
. moet 


towera hole ia the’ postage! ‘The 
‘creak of an opening door. A shot in 
the dark! A eapture! 
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Learn at Home in 
Spare Time 
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Free Course in 
Secret Service 


For 4 Nmitod the we age making a oeclal 
tiger Pa Finger Print Outnty 
* Seer 


‘And now 


‘Sfouery of henetoe 


University of Applied Science 
Dept. C-186, 1998 Sumas Ave, Cento, 
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ELECTRICAL 
JOBS 


—or It Costs You 
Nothing 


ie ete ented a 
ritute of Technology. "Learn all 
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How can I m: 


business? Literally mill 


mong them—are cor those tw 


ie" —that's the way the wri 
of copy-book maxims would te But honest! 
you fooled by that sort of If know 
fellows who work just as hard as beavers, yet draw barely enough to 
keep them alive! 


Arg 
word to push en 


Te industrious; keep ¢ 


there's more to advancement than merely “catching 
ies.” TIME is the all-important factor—and that is the 
asin why thousands of earnest mien have refused to wait, 
wumed instead to LaSalle Extension University and 

e shortened by many years their journey to success. 
at they —in 80 have acted to their own advantage 
first eyiiphing is bore out by the fact tat dating only three month’ tine ax 
te that the boatman in many as 1193 members reported definite advancement whic 
job for twenty years is likely to be they were frank to attribute to home-study training under the 
lantic liner! LaSalle Problem Method. The ttl salary fucreases 0 retnrted 
amounted t 26, an average increase per mun of eight) 
ine per cent, i eae 


it any way ye 
men ahead—it takes specialised work 


he ha he wor 
ler Executive, or Expert C 
Manager, or beg 

that oii 

the parkewho 
‘hoten eapti 


‘Your future is, of course, your own problem —and noone ean 

solve it but yourself. If you are content to drift, you wil find 
Plenty of company thou 

n the other hai in eamest when yout 

want to get wens, yout wll find. both 

ning under the 


lucky chap will tell you that all you need do 
and promotion will take eare of sell, 


While one 
acweek ty. $30: 
Smarter than he, is climbing from $1S-a-week to & 


this text there's a coupon—very 


SBovaeweek to $100-a-week. which has set many, many thousands on th 
If you doubt it; look about you! Talk with the men still ia A. good way to sgauge your strength of 
their twenties and’ early thirties who are swinging $3,000 jobs! you da with that coupon—NOW. 


LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Institution in the World 


LASALLE EXTENSION UNIVERSITY Dept.763-R Chicago, Illinois 
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YOU TOO CAN MAKE 
BIG 


Begin Now/ i 


NE 


RADIO DRAWING 


= Free Course | 


ie sepals) of the Radio and its increasing field of usefulness 
have comet a heer dead for men wheican dt de- 
sign and draw plang for Radio Equipment and Layout. 


PROFITABLE OCCUPATION. Here is on oppor- 


tunity to learn 


Radio Drafting Free 
been competed the mrduate i eed to take our Katie 
This Offer Is Made for a Limited Time Only! 


Toasters ERLE ee sito he canal or 
Wit today for ell 


Other "Post Graduate Course 
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LEARN AUTOMOBILE 
BUSINESS 
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ESTIMATES 


4 PER MONTH-ENTIRE SET 
FREE EXAMINATION 

POCKET SIZE-FLEXIBLE COVEI 

11600 PAGES~3700 ILLUSTRATIONS" 
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mableton Liens Rama Pea Se 
If you're earning less th: a ddl 
$60.00 GOIN ye Rg 
T guarant 
AT HOME 
WAY, with actual Draft- 
‘ing Room jobs. Send for my CP Age oak 
free book, out about the wonderful Monies ana Wewern Avenue alwoed, utara 
carn big money a MUR au SEE MN 
fascinating business. xperts 
rst in line for promo- 
tion to Executive ‘positions. 


$250 to $400 a Month! 


Common schooling all you need! 1 train you 
bby my copy 
Ttrain you thoroughly in Drafting by 
JOUS to d ‘books or useless 
My. graduates 
ers ask for Coyne 
‘So'l guarantee to make 
i 'F or to refund every penny 
of your 


Learnat Home! j)ss:o2 0 
, for DRAFTING. 


ai calling tor Brafing tapers al walag 
for You to start and ie 


EAP SHOE oF oparring 
BONES ted balm RATING, Chie 


et me tell you 
alien 


sare I 1920 Sunnyside Ave., Dept. B17, Chicago 


ea 
ELECTRICITY HANDBOOK SSS get 


Only $1 fae eens 


238 ILLUSTRATIONS. 
414 PAGES: 


Seta sel poe lt do oe 


‘More Money Making Opportunities 
‘on pages 4 to 17 
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There may be a fortune for you 
in this FREE book about Inventions 


Invention is the easiest way to earn a fortune. Little ideas have made millions of 
dollars for their inventors. This wonderful book explains how fifteen famous in- 
yentors now teach you the secrets of successful invention—in your own home. 


"ON would you like to be the javen- naturally as othe 4 as hookkeepers 
tor of the Gillette Safety’ Razor, mechanics, doccors or fartners 
Who makes "TWO AND ONE: 


Proof YOU Can Invent eed inventors have. been d 


St their rewards because they did not know 
As a matter of fact inventors themeelves how to protect their patent rights. This great 


of whose profits were #0 gay tat lavention As based upon ea hing you want to 
big that, he pai of $29,000? Sic i based up ‘tian, 
Wouldn't hy change places with ‘moat 

i President Suapendors 


the inventor 


pained. New FREE Book 


‘The most interesting 
‘cour {a that fe 
fpractice right i 


part of 


wire paper eli 
Plcated"iaventhonsthes 
f 


(Week atipatt Says interesting that ea pleas 


ould you ask the advice of any greater Sat game than like’ instruction Which can 
han ‘Thomas A. Ee He says: take you a successful inventor. 

i Science and showid be taught as "A" wonderful ‘new book, just printed, tele 

yot more. about the Marea of Inventive 

first time,  E2fence and its simple new course in invention. 


Ideas Worth Fortunes 


And nose, fort 


very day’ you find ideas you can actually Jearn in: Tt conte nothing, wo sen the coupon at once, 
1S" not"connected "with patent 


‘new inventions. Tt may 
anew toy for your chik 15 great. jaye 
dren, “The man'wh invented | you every step in 
the Kiddie: Rar, fete 
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Make MoreMoney 
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ai Want aride 
@ wBigPay? 
€ “Come on 


ms rate 2 are 


Home 
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off 

it! Here's how:—Give us an hour a day, spa 
time, and we'll quickly put you across to big 
‘success in the Automotive Game. We've 've done it 


aia _Easrergees | fellows are folding doen big mio ieee orane 
et eas pis acy ning their own business—making something out 


‘out just what we ean do for you. 


Learn at Home From 20 Master Experts 


Here's a course written not by one man, with the narrow, 
rainiest, 
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Get Our FREE Auto Book 
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‘More Money Making Opportunities 
‘on pages 4 to 17 
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BE BOSS OF OWN BUSINESS! 4 
DON'T WORK FOR OTHERS: 
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He was putting in long hours at 
unskilled work. His small pay 
scarcely lasted from week to week. 

He saw other men promoted. 
‘Then he learned the reason. ‘They 
had special training. He made up 
his mind to get that kind of 
training. 

He sent to Scranton a coupon 
like the one below. ‘That was his 
first step upward. 

‘The reward was not long com- 
ing—an increase in salary. Then 
he was made Foreman. Now he 
is Superintendent. 

It just shows what a man with 
ambition can do! 

What about you! You don’t 
have to stay down. You can climb 
to the position you want in the 
work you like best. 

‘The way to do it is easy— 
out obligating yourself in any 
way, mark and mail this coupon. 
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‘More Money Making Opportunities 
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During the next few months you can, 
bby devoting a few hours each wi 
eas jualfy” yoursell 


Field isin a position to com a 
Serene ore thet art bueacees Boa paying sporteatticn or the 
‘stands radio problems and how to solve them, 


we Knowledge 


RADIO; 


is Power 
—And Power is Cash 


=| $25.00 in PRIZES ‘init 


RAILWAY MAIL CLERKS 
$1600 to $2300 Year 


MEN—BOYS, 18 UP 
WRITE IMMEDIATELY 

‘Steady work. Ne byte. Paid vacations 5 
” Trevel—oos the Country v tsa 


Common education sufficient. 
Wisi coupes teaey—sune / 
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The ManWho is 


Astoundin 
America! 


the mysterious power wielded by 


What i 


oe 


this man—a power he also shows others how 


to use? What is this new method which has 
started thousands of despairing persons on 
the road to health, happiness and prosperity? 


HOUSANDS upon thou- 

sands have been turned 

away from the great 
theatres and auditoriums in 
Chicago, San Francisco,Seattle, 
Denver, Boston, and’ practi- 
cally every great city in Amer- 
ica where Dr. Bush has been 
lecturing! 

‘Those who were ill have been 
shown how to become well and 
strong by a method to which 
other mental science move- 
ments were as the first step in a 
far-reaching stairway. The 
worried and the 
nervous have been 
shown how to rise 
above their mental 
and nervous trou- 
bles in a single 
evening and how 
to attack and solve 
their problems un- 
hampered by des- 
pair. 

An Astounding 

New Power 


But as wonder- 
ful as it is to have 
the secret of men- 
tal_and_ physic 
health — there is 
a still greater force at work. 
‘This force can be harnessed to 
bring us the material things 
—money, power, _ influence, 
no matter what it is. Dr. 
Bush has harnessed this force, 
and has proved that he can 
show others how to use this 
power. 

Long before the lectures were 
over, reports began to come in 
showing how quickly his au- 


one Tele 


diences had been taught 
to use this wonderful 
power. Reports so amaz- 
ing that they were in- 
stantly investigated by 
Newspapers, and_ Socie- 
ties for Psychological Research 
—and found absolutely true. 
“By your method of visual- 


ization I secured the funds to 
build m: writes one of 
Dr. Bush’s Cl listeners. 


Mrs. Mary Roberts of Denver 
writes, “My salary was in- 
creased 40% in one week by 
following your 
psychological 
method and my 
powers of sales- 
manship were 
DOUBLED.” 


His Teachings 
Now in 
Book Form 


Dr. Bush’s sole 
idea in giving these 
lectures is the same 
that actuated him 
in his earlier days. 
Then in earnest 
and brilliant young 
minister of the 
Gospel he refused 
honors and financial returns to apply 
his efforts where they would do good 
to the greatest number. His lectures 
are given to teach thie new force to 
everyone. And to reach more people 
he has incorporated his lectures im an 
absorbingly interesting book, “Ap- 
plied Psychology,” which will be sent 
on FREE TRIAL to any earnest 
seeker. Luther Burbank says, “Ap- 
plied Psychology appears to me 
most practical and useful work which 
has been published on these and 
similar subjects.” 


serrate 


Yousnd 


DR. DAVID V. BUSH 
Editor of “Mind Power Plus™ 


Are you nervous or depre 
Do you feel old? Have you lost 
grip? Have you a worrying disposi- 
tion? Have you a personality that 
fails to attract others? Are you 
timid? Are you misunderstood? “Do 
you lack the aggressiveness necessary 


to bring you position and power? 
Are you in ill-health? Have you any 
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Tests of a Radio Set in Popular Science Institute of Standards Laboratory where, 
by means cf a miniature tranamiier, the action of a set can be accuralely measured 
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Radio’s Part in Politics 


By Edward G. Lowry 


Mr. Lowry is one of America's fore- 
‘most political writers. Through his 
Close personal contact with the 
leaders of both the Republican and 


RESIDENTIAL campaign year 
1924 brings with fe a brand-new 
pus for” the politian.” ‘The 
Pinal fs the radio fan. Politic 

largely matter of publicity. Since the 

1980 campaign, radio broadcasting, has 

developed Into one of the greatest medi- 

‘ima of publiety in the land. Hence the 

paliticlan's concern. 

? ‘When those fellow Ohio editors—and 

publicity experts—Warren ‘G. Harding 

nd Jamies M. Cox ran against each other 

for the presidency, there were but 15,000 

fets in the county. "That figure is the 

estimate of the Department af Com- 
merce radio experts.” Today, Secretary 

Hoover estimates that there are no lesa 

than 5,000,000, radio. receiving. sets in 

Since through loud 
head. sete-~each re 
Teast. two 

listeners, it is probable that some 10,- 

00000 poole ar wht the ao waves 

fre ‘carrying each day. 

“rova political spellbinder, eager to sell 


Democratic ordanizations, he is 
able fo present here the first com- 
prehensive estimate of the tre- 


imendous part radio will play in 
electing our next President. 


his wares, that is an audience such as no 
man before, even in his wildest dreams, 
ever hoped to reach. Probably the most 
ambitious spelibinder this country has 
ever known is James M. Cox. His cam- 
paign in 1920 was a marvel to foe and 
friend alike. During the last three 
months of his campaign, Cox traveled 
‘more than 10,000 miles in his special ear, 
talking on an average of 10 times daily 
to audiences ranging from mere handfuls 
‘of people to the 30,000 who assembled to 
hear him on notification day at the 
Dayton Fair Gounds. 

Cox was able to achieve this almost 


superhuman task because he was physi= 
cally stronger than nine out of 10 men of 
his age; and he was considerably younger 
than the average presidential | cam- 
paigner. Also, to keep himself fit, he 
carried with him his own cook ‘and 


HOW many people heard Mr. Cox? 
‘There is no way to ascertain the 
exact number, but newspaper corre- 
spondents who traveled with him once 
figured that he may have made his voice 
heard to 1,500,000 at the most. A 
more conservative estimate would be 
1,000,000, or but one-tenth the number 
the Democratic candidate in 1924 can 
reach in one evening from his comfortable 
front porch, if he can arrange for an 
adequate chain of broadeasting stations 
to carry his message to the radio fans of 
the whole country. 

Indeed, through the magic of radio, 
either of this year's candidates, if his 
line is connected with such a chain of 


a 
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smpaien ear the 
‘eran play an important part 
irs youre’ reddened camgelon 


broadcasting stations, ean talk through 
hia own home or office telephone to an 
udience greater possibly than the total 
number of people who heard the voices 
of every presidential candidate since the 
time of Lincoln! Certainly this is a phase 

ming that ean not 


F COURSE, there is the view that 
Cox in 1924, by his vigorous cam- 
paign, made himself known personally to 
great number of hix fellow citizens. 
‘That was an astet worth something, but 
itis probably offset by the fact that many 
who rallied to hear his speeches, but who 
were in the back rows, could not hear 
his volee, Everybody who tunes in ean 
hear everything that the radio spellbinder 
hhas to say. Moreover, as every radi 
fan knows, when he hears a speech over 
the radio ‘he is impressed by a certai 
imacy, a sense of contact with the 
speaker.’ Especially is this true when 
listening in by headphones, when it seems 
to the auditor almost as if the orator were 
addressing his words to him alone. 

“Let me talk to a man face to face 
and I will convince him!” public speakers 
have been declaring for years. And now 
radio gives them at last an opportunity 
to make good their boast. 

Another thought is that those who 
turned out to Democratic rallies in the 
1920 campaign were Democrats. ‘They 
‘would have voted for Cox whether they 
hhad heard him or not, for the most part. 
‘The candidate who campaigns by radio 
reaches a mixed audience of Republicans, 


Tt doesn't 
take so terribly many 
independents to give 
fone candidate or the 
other a vietory. In 
1916 it took but 591,- 
385 of them to keep 
Mr. Hughes out of the 
White House and to 
keep Mr. Wilson in. 
‘Some of the thoughts 
in the minds of na- 
tional political leaders 


about this new radio puzzle are these: 
Radio is a campaign bet that cannot be 
overlooked. It is not a substitute for 
political rallies, for newspaper publicity, 
booklets, and other tried methods of 
campaigning. It alone will not beat a 
political organization. But it is some- 
thing new in campaigning, something 
that may prove sufficiently influential to 
turn the tide of public sentiment. It may 
materially increase the number of voters, 
Ordinarily, 18,000,000 votes in a presi- 
dential election is a fine record, though in 
1920, due to the heat of the’ campaign, 
almost 25,000,000 votes were cast. Take 
either number and 10,000,000 radio fans 
tare a powerful element. 


RADIO. presents not a few practical 
problems to the political managers 
of the Republican and Democratic par- 
ties, both of which plan to use radio 
bbroadcasting during the campaign. As 
this was written, the most that either 
party had done was to arrange for the 
broadcasting of the speeches, the noise 
and the other audible features of the 
conventions, from Cleveland and from 
New York. The biggest question, cost, 
did not come up for solution, because 
‘the radio companies were eager to broad- 
‘cast the convention proceedings as fine 
programs for their audiences. 

‘This means that, whereas the national 
conventions of 1920 were limited to the 
Jucky 39,000 who were able to get tickets 
in Chicago and San Francisco, the 1924 
conventions were open to all’ who had 
‘the necessary receiving set. 


‘This convention broadcasting set-up 
gives a fairly good idea of the oppor- 
tunity open to the presidential spell- 

der, if he desires to talk to the whole 
country at once. ‘The undertaking is an 
expensive one. It involves tying up im- 
portant trunk lines of the American 
‘Telephone and Telegraph Company from 
the city in which the candidate speaks 
for at least three hours. While the tele- 
phone company regarded this as a public 
service to its radio audience in the case 
‘of the conventions, it took a different 
attitude regarding messages of individual 
campaigners to potential voters, In 
national broadeasting, not only are wires 
tied up, but an extensive staf of en- 
gineers must be on the job, all over the 


country, to soe that amplifiers and trunk 
lines are working right. ‘This service in 
expensive to the telephone company and 
the user ali 


[7.15 true that the broadcasting com- 
panies who work entirely by radio are 
perfecting a system of re-broadeasting, 
without the use of the land wires. How: 
ever, at the present time but one large re- 
broadcasting station of this sort is in 
operation, and it appears unlikely that 
this method will be sufficiently developed 
to cover the country in the 1924 cam- 


of the arrangements necessary 
for nation-wide broadcasting may be 
gleaned from the way the President 
recent speech before the Associated Press 
editors in New York was handled. The 
President spoke at a luncheon at the 
Waldorf Hotel. His entire message, and 
‘even the side remarks of those near him, 
the tinkling of ice in the glasses and the 
rattle of dishes, was heard by radio fans 
all over the country, for, besides being 
broadcast direct from New York, the 
words of the President were carried also 
over the telephone lines to Washington, 
Pittsburgh, Kansas City, and Providence 
to be rebroadcast. It is probable that 
that speech, delivered to a few score of 
‘editors in New York, was heard simul- 
taneously by several million people. 

At its present stage of development, 
radio broadcasting probably lends itself 
best as.an adjunct of a regular political 
campaign. To use radio, the candidate 
making a front-porch campaign, as 


Mr. Harding from Marion in 1920, 
would be obliged to resort to the costly 
use of extensive land wire hook-ups. 
But the candidate making a tour, as did 
Mr. Cox, could have his speeches from 
each city’ broadcast by the local stations. 
Without a very great cost, he also could 
carry a broadcasting outfit in his special 
car, and thereby increase greatly the 
number of listeners to his train platform 
addresses. 


MAJORITY of radio stations prob- 
ably do not know how much the 
inder should be charged for the 
lege of using their transmitters. 
Commercialization of broadeasting has 
not yet been accomplished generally. A 
few of the larger stations sell time in the 
air, charging about $10 a minute when 
the broadeasting does not involve the use 
of trunk lines from one city to another. 
Many advertisers have found this a 
successful avenue of publicity. ‘They do 
not attempt to advertise their wares 
directly over the radio, but endeavor to 
bring their names before the radio public 
through musicians, singers and other 
entertainers who are announced as per~ 
forming “by courtesy of” the advertisers 
who employ them. Programs of this 
sort must be just as entertaining as other 


A 


dinner of the National Republican Club and hi more 
fecent speech before the Associated Press eiitors i 

er ene hin entire message, 
fd even the nde remartaofthone near him the ening 
(fice the glaacs nod the rate of dahon, were heard 
bby radio fane in every part of the United States 


New York City. In the 


radio features, for the radio fan with 
ood set can tune out an uninteresting 
program, and tune in a more distant 
station whose offering meets his fancy. 

‘This raises another question for the 
spellbinder. ‘The oldtime orator who 
tore off his coat and collar and who made 
a windmill of his body as he spoke, will 
not be the speaker who holds a radio 
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idience. Acrobaties are lost to the 
microphone. The radio spelibinder 
needs a clear, concise message. He 
need not be an orator. In fact, many 
men who are not good public speakers 
hhave found themselves in demand as 
radio speakers. 

Secretary of Commerce Herbert 
Hoover is an example. His carefully 
prepared addresses, read to an audi- 
ence of banqueters, often is lost. 
Over the radio it is clear and logical 
Secretary Hughes is another good radio 
speaker, though he is also considerable 


General New and Secretary of 
Agriculture Wallace, both of 
whom have had considerable 
experience in broadcasting, 
find it a boon as a means of 
Feaching people. 


HE President, who finds it 

difficult to speak in pub- 
lie, has encountered some in- 
teresting experiences when 
speaking over the radio. He is 
the first President whose mes- 
‘sage to Congress was broad- 
east. On this occasion, the 
telephone company broadcast 
the address not only in Wash- 


ington, but in Providence, 
Dallas, Kansas City, 
York. 


While the President was 
speaking, the telephone com- 
pany engineers received a tele- 
graphic query from a fan in 
St. Louis, listening in on the 
Kansas City broadcast. He 
wanted to know what was the 
rustling noise he beard along 
with the President's speech. 
‘The engineers traced the rustle to its lair. 
It was the President fingering the pages of 
hhis message, as he read it from the rostrum 
of the House of Representatives. 

It takes a new technique in spell- 
binding to hold the radio audience. The 
person who is seated in a crowded hall at 
4 political rally has no choice but to hear 
the speaker through, whether he likes it 


‘or not, ‘The radio listener-in, if he wearies 
of the spealer, ean tune him out and tune 
in a jazz band from another station. It 
takes more than cold polities to hold him. 

The speaker wit! od. string of 
funny storien hus the advantage over the 
man with heavy logic. ‘The man with a 
brief message, full of interesting facts, is 
listened to, where the windbag with an 
hour of flowery oratory talks to empty 
space, for radio puts the acid test on 
Policies, issues, and men, Volume of 
voice, graceful gestures, or the all but 
hypnotic effect of a powerful personality. 
will not make up for lack of logic, co- 
herenee, and a clean-cut, convincing 
message in a radio speech. 


THE radio listener in the auiet of his 
‘own home has opportunity to ponder 
‘on and dissect the statements that come 
to him through the air. He can comment 
aloud if he eares to in entire security. He 
‘can silence the speaker permanently so far 
as he is concerned by merely turning 
knob. More than ever before, public 
‘speakers must stand on their own feet, 
and succeed or fail by their own efforts. 
‘The applause and cheering of loyal party 
men, who have attended a meeting for the 
sole ‘purpose of stimulating enthusiasm, 
will not help 2 speaker with his radio 
listeners, for demonstrations of hand- 
clapping and shouts become merely a 
confused rumble in a head set that the 
radio enthusiast finds distinctly annoying. 
Former Senator Albert J. Beveridge, 
(Continued on page 112) 


‘David Belasco, dean of American theatrical 
producers, with his stall of slectricinns 
Midyine lighting effects on» model stage 
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How I Make Stage Sunlight 


By David Belasco 


EN who make a study of light say that what 
lly is vibrations in the ether 

is that the future holds 
much promise for the scientific researcher in the 


aim, is called white 


‘4 combination of 


it of cardboard, spin it 


we call light 
hitting our eyes. Cer 


subject, 

Sunlight, Mr. 
it, jut it is 
yellow, green, blue, indigo, 
‘seven colors on a circular 


rapidly, and it all will look white. 


In the accompanyii 
cal producer tale of 


Belasco 


INCE my  callboy days at the 
Baldwin ‘Theatre in San Francisco 
T have been interested in lighting. 


‘The conviction that light is the greatest 
external influence upon mankind always 
hhas been in me. Since the stage mirrors 
Hife, it seemed to me that light was a 
great force in producing stage effect 
While T believe “the play's the thing,’ 
light is an aid. Tt aids and abets the 
producer's best. efforts, 

Thave done all in my power to forward 
the evolution of light as an aid to the 
theater. In my boyish days of barn- 
storming through California, I played by 
the light of smoking kerosene-fed lamps. 
‘This form of lighting still persists in some 
communities. Not so many years ago, 
David Warfield played "The Music 
Master” with Kerosene lamps in a play- 
house in Oil City. 

In my eagerness to improve conditions, 
T once secured a dark lantern of the kind 
used by the gentleman burglar and his 
lowlier fellows. I manipulated it for 
concentration upon one spot in the scene 
that I desired to emphasize. I used light 
not merely to light the stage but to stress 
a scene. 

‘Years afterward, I employed engine 
headlights, those great single eyes that 


1g article the famous theatri- 
lifelong efforts to create a 
true semblance of sunshine for the stage. 


pierce the night and 
warn us of the loco- 
motive's imminence. 
‘This furnished the 
strong light I de- 


red on some scenes. 
ut it, too, was n= 
tiafactory, because 
it was far removed 
from my model— 
sunlight. 

Nearer sunlight nearer perfection in 
lighting.” ‘That is the ideal toward 
which I have been striving all my life. 
It was in the production of "Ma 
Quite Contrary.” with Mrs. Fiske, that 
I attained it. Through 40 years of 
experiment I had received much praise 
for my imitation of nature's lighting, but 
it was only after the opening of that pl 
that I heard the coveted words, “It is 
like a day out of doors!” 

‘The reason why lighting on many 
stages gives distorted pictures of life 
that the light is not balanced. The 
average manager who wants to light his 
stage well turns on all the lights available. 
He does not realize that mere profusion 
of light fails to give the impression of 
sunlight. It gives only the impression of 
a vast waste of artificial light. 


alors 


From that flood of light his actors 
suffer. Strong light from above—em- 
phasizing every slightest shadow—earves 
lines in their faces. It cuts gashes in 
skin that is satin smooth. It makes the 
actor look 20 years older. It is crue 
It is inartistic, It is unnatural, Strong. 
lights from below have a different but 
equally appalling effect. They distort 
the features. Deliate, pale faces they 
convert into blur. 

Tt was when I produced “Du Barry” 
that T first used the now well known 
Du Barry pink. For the scene in Du 
Barry's bedchamber I wanted a soft 
light that would beautify the room and 
its occupant, Mrs. Leslie Carter had 


Mes Fiske in "Mary. Mary, Quite Contrary." the play in which 


ved a tus semblance of sunahine, "Note how 


{the sft white light. proce by diffusion ‘of’ the fundamental 
fellected upon the figure of the famous mctess 


beautif 
would 


I wanted a light that 
emphasize and yet soften its 
beauty. Bright pink lights would not 
accomplish that purpose. I tried tint 
after tint of pink. At last I found one 
that produced a mellow, genial light, 
‘That was the origin of "Du Barry pink.” 
My next important experiment was in 
modifying the useful but inartistic arc 
light. Circles of mica were placed about 
the lens, narrowing by degrees the field 
of light ‘and enabling me to focus upon 
an object without an all-revealing glare. 
‘The circle that permitted the light 
from the mica-turrounded lens to pass 
through often was not more than an inch 
in diameter, This was used with grat 
fying effect in “The Rose of the Rancho.’ 
As the curtain rose upon that play of 
‘Spanish life in America an old priest was 


discovered asleep in an arbor. ‘The narrow 
ray of light from this contrived circle was 
directed upon two grape leaves in the 
arbor. ‘The light was reflected upon the 
face of the sleeping monk. At the gate of 
the monastery the light was directed in 
the same manner upon two leaves. The 
light from the leaves was reflected upon 
the grass, 


[38 for such touches that applause is 
heard in my theater when the curtain 


‘Machine show in the electricians! 
(ted Trem the let) st in an 


rises upon the first scene. My gracious 
audience recognizes that by some novel 

ins a natural effect has been secured 
and thus gladden my heart by their 
approval, 

For the production of “The Rose of 
the Rancho" I had six men working, 
the lights, I needed all of them to 
the impression of outdoors in the garden 
life of California, It was pleasing, and 
friends and critics assured me it was a 
triumph. But I was not satisfied. 

‘My next invention was the baby light. 
‘The are light was ponderous, overwhelm- 
ing. It refused to be tempered to the 
point of softness that I required. There- 
fore I worked out the plan for the baby 
light. Tt is @ lens about one fourth as 
large as the arc. It is incandescent. 

uspended from the gridiron 
galleries, baby lights ean be regu 
dimmers to the gentlest glow 

I gave my attention for a long time 
to reflectors. How to arrange them to 
secure the right degree of glow was a 
problem. We worked and worked. I 
gave five days to a-rehearsal of lights at 
Washington. It eost me a thousand 
dollars a day, but it was worth it 


KILFUL manipulation of the lights 
by means of reflectors was a long 
step. But it did not take me to my goal. 
Thad passed my brother managers in the 
‘race, but that had litte si ce. They 
did not care about lighting. 
When I opened the Belasco Theatre 
in New York, something occurred that 
disturbed my audiences and the critics. 
‘We can't read the programs,” they com 
plained. “We can't see our friends in 
the audience.’ 
‘ou will grow used to it,” I answered. 
‘There were 4000 lights in the a 


sworn thew experimental baiting laboratory 
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ditorium. ‘They were arranged in groups 
with amber shades in the ceiling. Along 
the floor the amber lights were repeated. 
‘The lights arranged along the wall had 
white silk shades. The side lights were 
brighter and harder, so that audiences 
might find their seats, 

‘One of my most gratifying experiments 
was when I produced “The Return of 
Peter Grimm.” It was necessary that 
Peer enter the room where his friends 
‘were talking about him, without their see- 


ing him. It was neces: 
convey that he was «te 
did this by keeping the 
part of the stage dim 
by picking out Peter 
Grimm (Mr. Warfield 

with a light. Every 
fone of the players 
was followed about 
by a light. 

But 1 was 
not satisfied. I 
wanted something 
better. I found 
it when Mrs, Fiske 
appeared upon my 
stage last season, 
With “Mary, Mary, 
Quite Contrary, 


dream of 40’ years 
came true. I had se- 
cured a true semblance 


of sunshine. 

This was done by 
fusion of light, Upon a 
of heavy glass, mottle 
‘was spread and fastene 
this were placed shee 
leaf. ‘The silver leaf was colored in 
‘the fundamental hues. The plate of 
glass, mottled paper and silver leaf was 
attached to the stand of a baby light. It 


solved my problem. 


“THE light, diffused upon the stage 
created the illusion of sunshine. To 
actually reproduce nature on the stage 
would have been crude, prosaic. We 
had approached as near to nature as 
the stage allows. To come as near to 
it as I have with my artificial sunshine 
is the thing. I have beard it is the 


25 
last word in stage lighting. Perhaps. 

Light must come from the right lamp 
to produce the right illusion, I have 


lamps from every part of the world— 
2000 of them. Some of them are in my 
shop in the basement of my theater. But 
they have overrun the shop. Many of 
them have had to be sent to the store- 
house. I have need of all of them. One 
day last week I found in an auction sale a 
beautiful old Italian lamp. I may pro- 
duce an Ttalian play some day and that 
lamp will be an asset 


WOULD not finish this contribution 
without a word to the home makers. 
Light is as great an aid in the home as in 
the theater. Issuing through colored 
shades it leads an army of beneficent 
sentiments. Many a girl has brought the 
‘bashful suitor to a proposal with the help 
of a delicately tinted pink lampshade, 
‘Whereas darkness breeds villainies 
You may ery “extravagance,” but no 
worthy ideal is extravagant," Let us 
have plenty of light—the right light—in 
We can adapt an idea according to our 
purses. ‘The most used room in a house 
should have three kinds of lights. There 
should be lights from a chandelier—be 
sure to make pink shades for it—for 
general use. ‘There should be a reading 
lamp to throw the glow upon the page 
Instead of the eyes. 
‘es should not have to do battle with 
strong light. They focus upon but one 


third of the page, the black print. There 
‘should be a lamp that will diffuse the light 
through the room. ‘There are lamps that 
east the light upon the ceiling, which 
light is reflected upon the floor. That is 
the light in which to live, the best light 
for art and for service. 


how to wire your home for radio. 
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Desert Cliffs Yield Ancient Secrets 


‘ural wonders that are being 

opened to tourists by the comple- 
tion of new automobile highways, few are 
more interesting from a scientific stand- 
point than the majestic cliffs that mark the 
ite of ancient Inkes in the now waterless 
wastes of the Mojave Desert in southern 
California. 

Here from the depths of deep defiles 
rise great buttressed walls fashioned 
through the ages by nature's architecture. 
‘These strange formations in the heart 
‘of desert lands hold for the scientific 
explorer a fascinating story of the ages, 
giving up new secrets of evolution on the 
‘American continent. 

Millions of years ago, geologists tell us, 


O AMERICA'S little-explored nat- 


the present waterless country of the 
Mojave Desert was dotted with lakes and 
rivers. Into the Inke waters year after 
year spring freshets and floods washed 
sand and clay, laying down layer after 
layer of mud in the lake bottoms, 

Now, by some unrecorded convulsion 
of the earth, these lake bottoms have 
been lifted up, and the rains of the cen- 
turies gradually have cut through them, 
creating the buttress-like formations. The 
projecting, shelfike layers in this picture 
mark the harder strata, where the ma- 
terial deposited in the ancient lake 
bottom happened to be sandier and 
solider than usual. These harder strata 
have resisted the rains more than the rest. 

Tn the softer clay between the harder 


layers, modern geologists have found the 
bones of animals long extinet—animals 
that reveal important stages in evolution 
as it was enacted on the North American 
continent. ‘The clay layers have yielded, 
for example, the bones of a remote ances 
tor of our modern horse, 


CIENTIFIC interest in these dis 

‘coveries has been increased by the re 
cent finding of five prehistoric human 
skeletons, standing upright in undisturbed 
strata at Los Angeles, only a comparative 
ly few miles to the west. Scientists be- 

ve the skeletons date to the last Tce 
‘Age, 125,000 or more years ago. Further 
excavations will be undertaken in the 
hope of revealing relies of glacial days. 
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‘One of the untathomed mysteries of the heavens Ia the erent dark 
‘bebuln in the constellation of Orion Black “hole in the sky” seen 


* Katronomars be 


(Courteny Mount Wien Obvervatory 


lieve it actually la « colowal mane of non-tuminous matter that bots 
‘out the light of bright stars Beyond it--powribly a strangely shaped 
Sead universe” a heavenly deveict flouting through apace wet 
tances so vase thet our minds cant begin comprehend ther 
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The World’ s Greatest Spectacle 


By Raymond J. Brown 


‘© DOUBT you have read about 
‘the work of uncovering the tomb 
of Tutankhamen. Probably you 

have been greatly impressed, for there is 

drama and thrill in the thought of men 
cutting their way into a place that had 
been seen by no eye and touched by no 
hand in more than 20 centuries. 

Suppose, though, that some one were to 


when you saw them you actually would be 
carried back at least 10,000 years, For 
thove cloudy patches are star clusters, con- 
taining tens of thousands of stars, some 
undoubtedly larger and brighter than our 
‘aun, but so far away from the earth that 
their light, traveling 186,000 miles a 
second, requires 10,000 years to reach us! 
Which’ means that when you see that 
light, you actually see something that left 
those stars thousands of years before the 


dawn of the oldest civilization that exe 
fisted on earth! A perfect link between 
the present and the past! 

Moreover, though some of these far- 
distant star clusters eannot be seen with- 
‘out the aid of powerful glasses, they are #0 
large that it would take a beam of light 
500 years at least to cross one. And only. 
from those relatively close does the light: 
reach usin so short a time as 10,000 years, 

Astronomers estimate that’ the light 


stop you today and offer to take 
you back 70 oF 80 centuries be- 
iore the time of Tutankhamen: 
to let you see with your own eyes 
certain events of 10,000 or 11,000 
years ago—not reproductions of 
those events, nor relies of them, 
but the actual events them- 
selves? What do you think you 
would say? 

You ly would think th 
suggestion absurd, and yet if the 
man who made it happened to be 
aan astronomer with a telescope, 
he could fulfil every one of his 
promises. For if you care to see 
certain events that antedate the 
beginning of the Christian era 
bby at least 8000 years, it is neces- 
sary for you merely to go out of 
doors any one of these clear sum- 
mer nights and look at the sk; 
through a telescope. 

Here and there in the heavens 
the telescope would disclose 
dloudy patches of light, and 


The Tremendous 
Mystery Story of the Sky 


IR. BROWN'S stofy of the wonders of the 

heavens and their immensities gives us a new 
scare of the mystery and adventure of life. He tll 
us, for example, of the recent discovery of a faint 
Iuminous haze—another distinct universe of suns and 
planets like our own universe of the Milky Way, yet 
So far distant that to reach us its light, speeding 


186,000 miles a second, must travel for a million years! 
‘A universe five times as distant as the farthest star 
in the Milky Way, too far away for our eyes to ace it 


ot for our minds to comprehend it: too far away for 
‘our most powerful telescopes to catch more than its 
inary. cloudlike luster! Sack figures make us wonder 
if, afterall, there isa limit to bigness and to smallness. 

‘And yet by correct observations of these tremen- 
dous heavenly bodies your daily’ life is regulated 
Your watch, your clock the vessels on the seus, and 
the trains on the land—all depend on the astrono- 
mer's telescope —Tue. Eprror. 


from many of them does not 
reach us in leas than 200,000 
years, while only a few months 
‘ago there was discovered in the 
constellation Sagittarius a faint 
hhaze whose light is estimated to 
take 1,000,000 years in ite jour- 
ney to the earth! ‘Thin is by far 
the most distant object ever 
viewed by man, and yet astro 
comers do not say that it marks 
tthe limits of the universe, ‘They 
have formed an opinion regard- 
ing the extent of space, but that 
opinion is not based on actual 
‘measurements, for even the mar- 
velous instruments of modern 
astronomy are incapable of 
measuring the distance from us 
of masses, which, while probably 
made up of as many as 100,000 
suns, still cannot be seen except 
with the help of a powerful tele- 
scope! 

‘To speak of the components of 
those distant patches in the skies 
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fas “suns” is quite correct. All stars are 
suns, and the sun is astar. Also, our sun, 
which seems to us the undoubted ruler of 
the heavens, is only an average star. In 
aan area of the Milky Way only as large as 
the full moon, telescopie photographs have 
shown 80,000 stars, as many of whieh are 
larger than the sun as are 

smaller, 


ANY. of the tnest, 
M1 pects of ig you see 
in the sy on « dear moon 


Jess night are stars that are 
immensely greater than the 
sun, In fact, if you pick out 


any faintly luminous star at 
random, the chances are 
that itis just as bright as the 
sun, just as large (about 
'855,000 miles in diameter) 
sand of about the same mass, 
which is about two billion 
Dillion billion tons, 

If you pick out a brighter 
star, it is altogether likely 
to be a greater sun than 
ours, It might even be 
Antares, which jx 400 times 
larger than the sun, or 
Betelgeuse, more than 200 
times larger, or Arcturus, 
‘about 25 times larger. There 
tare between two billion and 
three billion stars from 
which you may choose, 
according to the estimates 
‘of ustronomers, although 
only a few of these ean be 
heen without a telescope. 
When you look up at the 
sky on a clear night, the 
number of stars you see may 
impress you as running into 
the millions, yet actually 
not more thin two to three 
thousand are visible to the 
unaided eye from any one 
place on earth. If you could 
make observations from sev- 
eral parts of the earth you 
might count between six and seven thou: 
sand, Seventy-five per cent of these aro 
flunt stars, such as Antares, Betelgeuse 
and Aldebaran 


NOW, many of the two to three billion 
suns that we call stars are believed to 
like our sun in at least one other im 
portant respect. Around them satellites 
fare whirling just as around our sun revolve 
the earth and the seven other planets. In 
other words, what people on the earth are 
accustomed to regard as the world, or the 
tniverse—the sun and its planets with its 
star-studded canopy of sky—actually is 
only an infinitesimal speck in the real uni- 
verse. It is only one of several thousand 
—possibly several hundred thousand or 
several million—other worlds that lie in 
the depths of space. 

‘To attempt to measure the size of the 
real universe in miles would be futile and 
merely confusing. ‘To most of us distances 
greater than 25,000 miles, the approxim- 
ate circumference of our relatively tiny 
earth, are incomprehensible. ‘Thus, even 
to. speak of the sun being 93,000,000 
miles away from the earth—a short dis- 
tance by the stundards of stellar space 
conveys no clear impression. What are we 
tosay, then, of the star clusters whose dis 


w 
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tance from us is 1200 million billion mil 
To give an intelligible idea of distances 
like this, astronomers have selected the 
light-year as their unit of stellar measure- 
ment. This is the distance that light will 
travel in a year—approximately six 
trillion (6,000,000,000,000) miles. In the 


‘Tri nebula ip the constellation of Bagttaran. spparenty a cloudy 
patch ‘of whiteshot gues slmont 


case of those far-away 
star clusters, astronom: 
crs would say that they 
fare 200,000 light-years 
from the earth, which 
means that it takes 
light 200,000 years to 
pass from them to the 
earth, When we re- 
member that light from 
the sun reaches us in a 
Hittle more than eight 
minutes, we begin to 
perceive what stellar 
distances actually 
For example, Alpha 
Centauri, one of the 
closest stars to ux, is 25, 
trillion miles, or more 
than four light-years 
away. Sirius, one of 
the brightest stars that 
we see, is more than 
twice this distance from 
the earth. The mighty 
Betelgeuse, which, for 
all its vast size of 200 times that of the 
sun, seems just a red button on the 
shoulder blade of Orion, is more than a 
million billion miles away from us. 


wvaible tothe uneided. eye 


“The star canter of Hercules that 9 


Write that number down—a 1" and 15, 
ciphers—then try to compute how long it 
would take the Shenandoah, with her 
cruising speed increased to 100 miles an 
hour, to fly there from the earth! ‘Then 
remember that these stars are our next- 
door neighbors, and that only a few of 
them are so near us. In fact, 
‘only about 20 lie within 100 
trillion miles, or about 17 
light-years from the earth. 
And only a thousand or 80 
of the remainder are at dis 
tances from the earth that 
ran be computed within 
hundreds of billions of miles, 
"The rest—and remember 
there are between two and 
three billion at least—may 
be anywhere from 50 to a 
million light-years away. 
Science doesn't know, nor 
san the most. delic 
struments and. i 
‘methods yet devisedfathom, 
the true distances of space. 


ITH facts like these 

regarding the grent 
known stars in mind, at- 
tempting to form a mental 
vision of the prodigious ex- 
tent of the universe is awe- 
inspiring and bewildering. 
As a single example of how 
utterly impossible it is for 
us, to whom the speed of an 
express train seems terrific, 
to picture adequately the 


sublime wonders of the 
heavens, take the great 
nebula in Andromeda 


A nebula may be defined 
tas a celestial cloud, 
of light, a mist of‘ 
parently composed of a 
huge expanse of white-hot 
rarefied gases. Some astron- 
comers believe that the neb- 
uulae are the source of stars, 


BED ] 


bout powerful telescopes 


Now, the nebula in Andromeda is 100 
million’ times as large as our sun. Its 
diameter is a million times greater than 
the distance between the sun and the 


earth. If you could place a radio trans- 
mitter on one edge of it and a receiver on 
the other, a signal sent out by the one 
would not be received by the other for 
almost 20,000 years. And yet, were an 
astronomer to give you the exact location 
of this huge cloud of fire, you probably 
would strain your eyes vainly to see it 
unless you had a telescope, For this tre- 
mendous area of luminous gas is compar- 
able with the entire expanse of the 
heavens as a single drop of water is with 
the torrent of a Niagara. And that is m 


because it lies at the outer hounda: 

‘space. On the contrary, by the reckoning 

of astronomers, it is only in the mic 

distance, 

"THUS nebula is moving slowly: toward 
the earth—slowly, that is, according 


to the speed at which 
move, It is approaching us at somethi 
‘around 200 miles a second-about 60. 
billion miles a year. Some day it ma: 
each us, but that fact need occasion us 
no alarm. For the nebula is so far awa: 
that, even moving at a rate of 60 bili 

en a year, it would not approach per 
ptibly closer to usin a 


billion years! And. re- 
member that this féry 
cloud is reasonably 


clowe to us if we com- 
ts distance by the 
ndous standards 


skies! 
Sometimes we have 
visitors from the heay= 


8. You have seen 
them in museums, Pos 
‘has reached 

sarth close enough 
to your home for you to 
have seen it a 
m claimed it, 
tors look like 

huge rocks, although 
they often’ are solid 


and 
‘rites. 
are bits of cosmi 
‘sam, varying in weight 
between an ounce and 
more than a ton. As 
tronomers way | that 


photographed atthe Yerkes Observatory in 1908 


from ten to a hundred million of them are 
hhurled at the earth every day. Few. 
though, reach the earth's surface. The 
rest are burned in the heat generated by 
the resistance of the earth's atmosphere to 
their terrifie speed. 
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When you see these huge masses of rock 
burst into flame in the air, you say you 
have seen a “shooting star.” The little 
streak of fire seems to be far out in space 
among the stations of the heavenly bodies 
whose distance from us is measured in 
light-years. Actually, though, it is only 
between 20 and 80 miles away. At the 
greater distance the meteorite, which is 
traveling about 25 miles a second, begins 
to glow. It rapidly reaches full flame; at, 
20 miles it is er 


miltions of these 


In the center of this photograph is seen the my 


= 


foree, it begins to whirl around the 
sun—as the earth does—and becomes a 
comet. From the rear of this army, and 
in a direction away from the sun, sweeps a 
huge “tail” of vaporous matter. Ma 

times the earth has vassed through the 


tails of comets without harm. Comets 
come and go. ‘They pass out of our field 
of vision eventually only to be led back 
into it again by the sun's gravity and to 
become visible to us once more, 

Just as the “shooting stars” appear to 
be far out in space, all the heavenly 
bodies, with the possible exception of the 
‘moon, seem the same distance away. The 
sun und the moon appear to be larger than 
the stars, some stars appear fainter than 


others, but, unto 
otherwise, it in 
would attribui 
«in size and luminos- 
ity to their real cause —the 
widely varying distances of 
the heavenly objects, ‘Thi 
scarcely remarkable since iti 
true also when you view far- 
distant objects on earth, 
‘even to the instruments of astron= 
omy, the far-distant objects in the heav- 
is-star clusters, for example, that may 
be from 50,000 ‘to 200,000 light-years 
away—seem to vary 
ity, but the fact that 
widely is not readily apparent. 


‘That is 
why astronomers can offer only estimates 
of the approximate distance from us of 
the stellar bodies that lie clow to the 
apparent limits of space. 


FTER observing thousands upon 
thousands of stars, however, astron- 
‘omers have learned to interpret differ- 
fences in luminosity in terms of differences 
in distance; hence, they are able to make 
quite accurate estimates of the distances 
of the most remote heavenly bodies by 
comparing the amount of light they give 
off with the amount of light that issues 
from stars of known distance. 
In other respects, too, they have as- 
sumed the stars about’ which definite 
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“Flying Autos in 20 Years” 


An Expert's Visionary Picture of Motor Travel in the Future 


ITHIN the next two decades 
autos will be made with folding 
wings, so that when on a straight 


stretch of road they can be spread and the 
‘machine will take to the air. The present- 


day tendency to lighten the construction 
fof automobiles through the extensive use 
of aluminum alloys, without sacrificing 
the safety factor, and the great progress 
‘made in airplane construction as the result 
with motorleas 


‘of recent experiments 
gliders, as well as motor 
gliders, are the two 
factors that will make 
this possible. 

‘This combination 
automobile - airplane 
ped 
similar to the present 
hydroplane hull, mak- 
ing it both a water and 


to be driven on the highway 
after the wings have been col- 
lapsed, propeller disengaged 
and the automobile control 
mechanism applied, which in 
reality will give a three-in-one 
conveyance, 


MAGINE the convenience 

of being able to drive 
faround in the city, as is done 
nowadays, and then when you 
tart for some other town and 
get on a straight of way or 
nter a near-by pasture, to 
unfold the wings on the m 
chine and take to the air! Tt 
will mean quicker transporta- 
tion for the suburbanite, for 
people living at a distance 
from a large city, and for the 
traveling salesman who now uses the 
motor car and highways to cover his ter= 
ritory. 

Recent glider triuls held throughout 
Europe have hown ways of increasing the 
iting power, while reducing the spread of 
airplane Purther, it has been 
demonstrated that with ‘properly con- 
structed wings and properly designed 
motors it is possible to fly almost any 
type of fuselage. 

‘The development of automatic xafety 
devices to control flight will decrease the 
liability of accident. Today, flying is no 
more dangerous than motoring on the 


By E. V. Rickenbacker 
‘Ace of Aces in the World War 


streets and highways—sometimes I thir 
not as dangerous. However, people hay 
‘a fear of flying that will have to be over- 
‘come just as they had to overcome their 
fear of traveling 20 miles an hour in the 
horseless carriage of 20 years ago. 

Save in time of war, there is no need for 


stunt flying, and that is the only really 
dangerous part in flying. It is a good bit 
like driving through heavy traffic at 60 
‘an hour—every one doesn't have the 
do it. 
id rules will be laid down for flying, 
much the same as there are rules for 
vehicular traffic today. 
In the combined automobile-airplane T 
‘see a machine that 
fs not greatly dit- 
ferent from the 
Present-day motor 
ear, except in its 
decreased size. The 
body will be nar 
rower and shorter, 
to reduce weight, 
and will be of a 


skill 


but with 
the 


about 


horsepower as is used today through the 
use of a supercharger. 

‘The wings will fold back against the 

les of the car when driving along the 
‘street and will have sufficient span to lift 
the car off the ground at a moderate 
“take-of” speed. The 25-foot span that 
it is possible to build on the present-day 
motor-car—124-foot wings on ench side 
—will be sufficient to lift the lighter and 
more efficiently built machine of 1940, 


INSIDER what such a machine will 

mean to the man who works in the 
city. He could live several miles farther 
.way from the heart cf the city and spend 
less time getting to end from work, By 
flying, more speed could be made with a 
greater degree of safety than now is pom 
sible on the streets and highways, 

Tt would not take a great stretch of im- 
agination to foresee municipalities regu- 
Jating the heigitt of buildings to uniform- 
ity, the streets to be bridged, in order to 
form one vast landing-field in the center of 
teach city for flying machines. ‘The land- 
ing-field or tops of the buildings could be 

‘connected with 
the street level 
by elevators 90 
that a machine 
ting could 
descend to the 
street and be 
driven about as 
an automobile, 
At the end of the 
business day it 
‘would be driven 


Rickenbacker as an automobile speed king 
back to the elevator and lifted to the root 
to take off for the homeward flight. 

Such a forecast is more than pure 
faney. It is founded on present progress 
in automobile and airplane design. 


EXT month: A dramatic story of a 

young immigrant who, hy his own 
mechanical efforts, found a way to 
travel on land faster than any other 
human being, His life story is a thrill- 
ing romance of mechanics. You can't 
afford to miss this unusual personal 
Story of the swift progress of applied 


ithe Philadelphia Dupont 
Pat Worka—n view after the 
iding ut te left wae brake 


By H. E. Davis 


‘OVING mountains, turning rivers 
from their courses, or leveling 
hhuge barriers of rock by the use 

of dynamite are tremendous fe 

they are performed 40 frequently 
ttineering projects that they no longer 
occasion surprise. Recently, however, 
dynamite has been put to a variety of new 
uses, which, though less spectacular, are 
‘even more remarkable than the giant 
blasting operations usually accomplished 
by means of this powerful explosive. 

Dynamite now is being used in small 
‘quantities as a substitute for the pickax, 
the sledge, the crowbar, or the cold chisel 
and hammer in such unusual places as 
urge factories, oF even the holds of ships. 
Moreover, it is being fired in the midst of 
valuable machinery, electric switehboards, 
and similar equipment without stopping 
the machinery or even breaking a window- 
pane! 

Recently, for example, the Lehigh 
Valley Light and Power Company of 
Allentown, Pa,, wished to remove the re- 
inforced-coneréte foundations of three 
turbine generators. Each foundation was 
12 feet square and weighed 90 tons 
‘Near by was machinery that could not be 
shut down without eutting off the electric 
current from several towns and trolley 
lines, A 22-inch steam pipe carrying 250 
pounds pressure to the inch ran within a 
foot of the foundations. 

Drilling holes with jumpers and sledge 
hammers and breaking the concrete off 
bit by bit with wedges would have re 
quired 10 weeks. 

‘The company decided to try dynamite. 
Holes four feet deep and 15 inches apart 
were drilled in the face of the pier and 
loaded. Euch charge consisted of a three- 
inch section of a one inch by eight inch 
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au 


Dynamite, Industry’s 
New Pick and Sledge 


dynamite cartridge primed with an clec- 
tric blasting eap 

(On top of the charge tissue paper was 
tamped in lightly to afford a two-inch air 
space, and then wet clay was tamped 
tightly to the mouth of the hole. A blast 
ing mat was placed over the foundation, 
and when the shot was fired, it simply 
cracked the concrete without throwing 
any fragments, 

By successive shots the pier was cut 
into blocks as neatly as if with a chisel, 
‘The operation of the plant was not inter~ 
rupted, nor was any damage done. 


VEN a more remarkable instance of 
the new use of dynamite took place 
in an electricsighting plant in Denver, 
Colo., where gelatin dynamite was em: 
ployed to remove a solid east-iron pulley 
Wheel weighing more than a ton from a 
shaft to which it was rusted fast 
Charges of th skilfully: fired 
in holes drilled in various part 
wheel, shot away ¢ 
d finally 


dynamite, 50 caps, and 40 
feet of fuse, mnaking the whole 
cost of materials less than 
four dollars. 


T SPOKANE, Wash. a 

steel reinforced-conerete 
smokestack, 10 feet in diam- 
ter at the base and 210 feet 
high, located on a deserted 
crematory site, caused the 
city engineers much anxiety 
until they decided to bring it 
down with explosives. Sixty- 
five holes were drilled around 
two-thirds of the circumfer- 
cence, ina belt about four feet 
wide a few holes in 
the remaining third, leaving. 
about four fect intact. 

‘The 65 holes were loaded 
and fired in groups to blast 
‘out the concrete. The steel 
reinforcing bars then were 
‘cut with an acetylene torch, 
A cable attached to the stack 
100 feet above ground was 
tightened after each shot and 
after cutting the steel, cause 
ing the stack to be pulled about 214 feet, 
‘out of line, The holes in the remaining 
circumference then were loaded and fired, 
fand the stack, breaking the reinforcing 
rods, fell in the desired place. 


EASTING in the hold of 1 ship may. 
sound like « rash proceeding, but the 
Charleston Shipping Company of Charles 
ton, S. C., will testify that dynamite re- 
cently saved them three days’ time and 
50 per cent of labor in unloading a cargo 
of potash that had become caked in the 


in our ports in the midst of ship- 
busy aty streets, and in indus- 


i 
trial plants running at full speed, small 
charges of high explosive can be directed 
with the greatest nicety. 
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What to Do with a Good Idea 


HERE js something of the inven 
tor in every man. You yourself 
probably have a good idea or two 

in the back of your head that you might 

‘work out some day. No doubt your ideas 

are excellent, but they always will re 

main ideas only unless you find what to 
do with them to turn them into actual 
accomplishments. 

Back in the early eighties there was a 
‘man who thought the grinding task of 
bookkeepers, adding and subtracting 
endless columns of figures year in an 
yeur out, was a waste of effort. He 
thought ‘these thousands of workers 
could expend their energies in a more 
useful direction oF could do a greater 
amount of the same work much more 
accurately if they had a machine to help 
them. 

When he told others of his idea, they 
laughed at him. How could a brainless 
machine of steel do calculating like the 
human mind? How could steel figures 
be made to think? It was absurd. 

‘Nevertheless, that man, William Seward 
Burroughs, stuck to his conviction that 
such a machine could be invented. He 
had the purpose, the foresight, and the 
inventive genius to toil ceaselessly at his 
self-appointed task, with the result that 
from his idea he ‘ultimately developed 
‘what has been one of the greatest bons 
to business ever evolved—the ad 
machine. ‘This would still be nothing 


By Frank G. Rinsche 


mote than an inventor's dream but for 
cone thing: Mr, Burroughs knew what to 
do with hie idea! 

Mere ideas come readily enough. 
‘They are, perhaps, the easiest thing in 
the world to possess. 


Getting ideas seems to be the easiest part 
of the inventor's job. His big work is 
to sort out the most practical of these 

i expression, 
y of ideas, no 
matter how specialized his field may be. 


[ZING on my desk is @ copy of the 
Patent Office Gazette, a government 
publication in which are listed all the 
patents granted last week. According to 
this list the priority of 763 inve 

has been recognized offically. ‘This 
an average week's production of the 
inventive mind of America. Taken in 
the aggregate it is the fruit of hundreds 
of years of mental and physical labor. 
Yet I believe that not more than five 
per cent of these 763 inventions have any 
commercial value. 

Official records probably would support 
this belief. These inventions represent 
ideas that are clever and even brilliant; 
mechanical and engineering talents that 
are priceless; yet, with lamentably few 


exceptions, they are not inventions that 
American economic life demands nor for 
which it will pay its richest rewards. In 
other words, they are not pra 


N A figurative sense, the young inven- 
tor is too apt to search the world over 
for the golden opportunity actually 
hhidden under some prosaic mask at 
his own doorstep. Some of the world’s 
most useful inventions have been the 
result of overwhelming economic demands. 
.n invention need not be an adding 
it telephone, or 

other complicated apparatus, 

‘The fountain pen, rubber-tipped pen- 
«il, alarm clock, and safety razor are but 
a few items of a list that the reader ean 
select at random that met great popular 
response and made fortunes for their 
inventors. Behind each one there was an 
industrial, commercial, or social want 
that had to be satisfied, 

However, the mere finding of a need 
for an invention is not enough to assure 
success and wealth. Others may have 
had the idea before, It is folly for an 
inventor to undertake a definite work 
until he has first ascertained from proper 
authority—the government Patent Office 
—what patents have been issued in his 
fine. He can get this information at 
nominal expense and save perhaps years 
of useless tol 

One of the prime principles of invention 


is concentration. ‘The successful Ameri- 
can inventor must be its faithful disciple. 
‘Through him the necessity of improving 
methods of handling office and shop 
operations will be satisfied in order to keep 
step with the growth of business. Manu- 
fucturer, business man, and banker are 
always on the lookout for any method or 
‘machine that will decrease overhead and 
production costs in office and factory. 


AMERICA we distribate rewards on 
results alone, whether an invention 
was developed in 2 month, or a week 
for several years. Mr. Burroughs spent 
tthe best part of his life guining the rewards 
that were ultimately his and that will 
come to every man who will 
have the perseverance to stay 
with a convietion that is prac- 
tical until he sees its fulilment. 
Inventions are not accidents, 
nor are ideas inventions, Many 
practical men have ideas, but 
if these ideas cannot be evolved 
into serviceable inventions, 
they might as well be left un- 
born. ‘The inventor of today 
must have a thorough training. 
und practical experience to 
make a success of his calling, 
Tn our ense many good sug- 
estions come from the users 
of our machines, but the good 
suggestions are’ greatly out 
numbered by the impractical 
‘ones. For instance, one of the 
most frequent suggestions of- 
fored us was a pedal for re- 
placing the hand-operated bar. 
A little thought would disclove 
the obvious fact that the rais- 
ing and lowering of « pedal 
would be far more tiresome 
than the pulling of the little 
‘bar by hand. 


NE time a man wrote us 
he had an invention that 
would increase the output of 
our machine 100 per cent by 
placing one adding machine 
behind another with a single 
power unit operating both, so 
that the second machine would duplicate 
all computations made by the first. He 
never stopped to consider that the identi- 

result could be obtained much more 
easily merely by inserting carbon paper 
between two sheets of white paper on 
the first machine, 

Invention might be defined broadly as 
the science of satisfying human needs, 
Usefulness is the only reason for inven- 
tion and the new method must be simpler 
‘than the old or the invention is quickly 
nullified. 

‘The adding machine will serve as a 
good example. For almost 40 years every 
fone connected with our inventions de- 
partment has been concentrating on the 
development of new machines and fea- 
‘tures to simplify and improve old ones or 
to satisfy unfulilled needs. 

‘A particular instance of simplifying 
operations is found in one of the most 
substantial additions we have made, that 
of the electrie motor. By saving the time 
and strength that an operator must ex- 
pend in pulling a handle, we have in 
creased his productivity greatly and have 
made him happier and more contented on 


reason for invention, 


chines that have mved incalcula 
forthe merchant, the manufacturer, and the ofice 


For 14 years Mr. Rinsche has been active in the 

Kereetoes Sire ss Barve Aine king 

Company. creating. different 

chines, "and improving thei 
devices. Ile 


ec 
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the job. ‘The pulling of the handle seemed 
trivial enough, yet when you multiply 
that pull several thousand times a day, 
the task becomes one that would tex the 
strength of a professional strong man by 
the same principle that “constant drip- 
ping finally will wear away the greatest 
stone.” 

‘An amusing instance comes to mind in 
connection with this improvement. In 
‘one of our offices we had one of the first 
hand duplicating machines ever built. 
‘The office boy had the time of his life 
running it. But as soon as the novelty 


wore off he began to complain about the 
‘monotony of turning the handle, Finally 


An Inventor Who 
Has Put His Ideas to Work 


HEN Frank G. Rinche writes in the accom 
anying article that “usefulness ist 

ine he is speaking from a lifetime 

of practical experience in inventive work a lftime 

of mae 

time and labor 


to the perfection and 


tines 
Tham been identified wid 
invention almost since its inception. 
in St. Louie sn 1009. Me. 
"and private schools, then entered the § 
hon of Enineering ia St. Loin 


for the 
ter the Burroughs Addi 
He 


the lad got a brilliant idea. He eame run- 
ning out to the shop with it. 

‘Say, Mr. Rinsche,’ led, his face 
fairly beaming with joy, “running that 
machine is darned hard work. Why don't 
you hook up one of those electrie motors 
to it so that it will run easier? I'll bet I 
could turn out twice as much work then.” 


ARAPHRASING the old famili 

story, we did, it did, he did. In fact, 
the boy ran off four times as many letters 
as he formerly did and he got more fun 
out of his job than he would have out of 
a baseball game. However, there were 
many obstacles between the conception 
and completion of this idea. For example, 
we had to allow for the fact that few 
business men, bankers, or clerks 


to make it foolproof, for human 
nature is fascinated by the unknown. 
‘The spark of inventive genius that iz in 
all of us to some extent finds its greatest 


the Bur- 
TRinsche attended 


ei 


is way he worked half days and three evenings 
Siweek n'a machine shop. 


thas been connected. wit 
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joy in exploring a piece of machinery 
about which it knows nothing. In addi- 
tion, we had to take into consideration 
the fact that a careless operator might 
forget to tum off the electric power at 
night. 
‘Concentration finally guided us through, 
these and other problems with which we 
spent several long and hard years, Sel 
dom did we spend less that from 12 to 
16 hours a day on the work. When it 
neared completion, 24-hour days were 
common to all of us. But in the end 
we attained not only the addition of 
electric power, but also an ingenious 
automatic cutoff that took into con- 
sideration the careless clerk and auto- 
matically stopped the motor 
at the end of two or three 
minutes after the last opera- 
tion of the machine. 
“THs san example of get- 
ting hold of a good idea 
and giving it practical ex: 
pression, Among a score or 
two of ‘contributions that 
have made personally to the 
improvement and refinement 
of the Burroughs machines, 1 
feel that the most: worth while 
was this application of the 
electric motor. 
‘thin the next 10 years 1 
look for even greater improve 
ments in the handling of office 
work than thore has been in the 
last 10 years. Every coneeiv~ 
able operation in the handling 
of figure work will be done by 
machinery. ‘The business man 
of 1934 no more will think of 
returning to his office or store 
fat night to spend long hours 
at the figure work of the day's 
‘business than he will think of 
taking his family out for a 
ride in a wheelbarrow. ‘The 
readers of this magazine very 
likely will play a large part in 
bringing about the day when 
there will be no such thing as 
an office where mental ealeu- 
lations of any sort are tolerated. 
In conclusion, and at the risk of being 
thought a reactionary, I want to state 
another cardinal principle of the xeience 
of invention, and that is fidelity to one's 
purpose. I do not believe many of the 
Younger inventors of today appreciate 
the vital necessity of concentrated and 
unremitting toil that is necessary before 
specific objects are gained. 


‘HE inventive road is a rocky ane, but. 

if'a man like Edison, enjoying as he 
does the acclaim and rich rewards the 
‘world has given him for his many con- 
tributions to human progress and comfort, 
ean devote from 12 to 16 hours a day to 
gain still greater goals, it is not too much 
to expect of. young inventors, potential 
Fdisons, that they forget time clocks and 
outside activities when a worthy inventive 
project is undertaken. 

‘The Goddess of Invention is a jealous 
fone. She demands being wooed with 
wholehearted and unremitting fervor, 
but once her favor is won, her rewards 
often are the greatest that man can attain, 
‘They are rewards won for knowing what 
to do with a good idea. 
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‘Oddities of Home Workmanship 


‘The odd chimney-like apparatus above is a | 
rade instrument designed to measure the 
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How I Became a Daredevil 


chute and “loop the gap"—on my 

head, Ido it twice a day. Tam not 
afraid, because I know I am safeguarded 
by unalterable principles of seience that I 
have trained my body to obey. 

‘The greatest circus daredevils are 
close students of nature's physical laws. 
And. the most perfect, most thrilling 
‘spectacles of the sawdust ring are those in 
which the principles of science have been 
applied most painstakingly. In fact, 

ctieally every law of physics is brought 
Into play in the making of a great eleus— 
the principles of gravity, equilibrium, 
acceleration, velocity, centrifugal force, 
and the rest. Likewise, practically every 
branch of physies has its use—the 
‘optical, with which the magicians per- 
form their marvels; electricity, the wecret 
of the fire-eaters; | acoustics, the aid of 
the eccentric musicians; mechanics, the 
ready tool of every trick-playing clown 
and the basis for the most hair-raising 
thrillers conceived by clever inventors. 

Even when I was a boy of seven, 
practising my first circus 
‘stunts with crude, homemade 


| AM not afraid to slide down a steep 


‘of any body or object, the vertical line 
passing from its center of gravity to the 
‘earth must pass through its resting base, 
for between its bases, if there are more than, 
one. In man, the normal resting bases 
are the feet, and the line of gravity passes, 
between them, 


OW, in order to preserve equilibrium, 
IN Nature prefers a wide resting have. 
‘The wider the better. 

sailor, on a rocking ship, 
spreads his feet far apart. But as my ob 
is to entertain and thrill my audiences, 1 
reverse the proceeding. Instead of mal 
ing my base of support as wide as possibl 
as Nature prefers, I make it as small as is 
humanly possible. If, while I stand on 
‘my head for my spectacular upside-down 
slide, some one should drop a line equi- 
distant between my legs, the line would 
pass through my head and go straight to 
‘the ground in response to the pull of 
gravity toward the center of the earth. 
My center of support is not between my 
fect, as it is when Tum standing; but it is 


A Circus Acrobat’s Own Story of 
His Partnership with Science 
in Making the Big Thrills 


By Hilary Long 


ay Lane dave of the Riging 
ethers Cancun. tes 
{nhs mowedge af the laws of phiylce 


my problem is still more complicated, 
‘The instant my body, in this upside-down 
position, begins to move swiftly down an 
Inelined’ plane, another factor comes into 
play—aceeleration. If I am to preserve 
my balance on its small support, the line 
through my body no longer’ can be 
straight toward the center of the earth, 
but must be inclined forward to a degree, 
depending upon the acceleration, 

Just how much this inclination should 
be, I ean determine by math- 
‘ematical calculation; but 


apparatus, I learned to recog- 
nize the unalterable laws of 
physics, even though I did 
not know their names. When 
my father forbade me to join 
the cireus, [ acquired my first 
early training by daily prac 
tice in the family barn. And 
with practice ‘came  confi- 
dence—the confidence based 
on a growing acquaintance 
with acientifie principles. 
How is it possible, you 
may ask, that can roiler~ 
skate on’ my head down a 
chute inclined at an angle of 
60 degrees, jump across an 


ean put these findings into 
practice only by controlling 
my body perfectly to. obey 
them, Nature is a mistress 
who permits no trifling, I do 
not juggle with Nature; 1 

imply reach an understand- 
ng with her. And 40 I get 
‘on very well with a half-inch 
foundation instead of the 
{wofoot foundation of the 


‘HIS aerial feat of mine 

represents just one of the 
ways in which equilibrium is 
applied in producing spec~ 


‘open gap and land safely on 
my head? It is a simple 
matter of equilibrium; — 1 
have applied the laws of 
acceleration and gravity to 
my balanced, speeding body. 
If should defy these laws for the fraction 
‘of a second, disaster might result. But I 
never dey theme 

‘quilibrium is one of the basic prob- 
lems that must be solved by the cireus 
daredevil. ‘To preserve the equilibrium 


& point the size of 2 dime at the crown of 
my head! 

My efforts, like those of other balancers 
and aerialists, are toward reducing my 
base of support to the least possible space. 
But in my upside-down coasting stunt 


tacular circus feats. ‘The 
most elementary balancing 
exercise is to make movable 
objects remain stationary 
while limiting the support to 
some small part of the per- 
former's body, such as the hand, chi 
forehead or shoulder. You often ha 
seen a juggling acrobat balance on hi 
chin or nose a long pole, at the top of 
which may be balanced another object, or 
even another performer. 
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‘The longer the pole is, the more amaz- 
ing the feat seems to be. "Yet actually the 
reverse is true. A long pole is far easier to 
balance than a short one, for the reason 
that a slight movement of the center of 
gravity can be compensated for by a 
comparatively slight movement of the 
support. 


MORE aiiclt than balancing an ob- 
ject, is the balancing of a perform- 
ex's body’ while poised on an object. If 
you ever have tried to ride a log floating 
in the water you will realize just how 


difficult it is, In thin field the circus 
‘equilibrist has learned to perform feats 
that are almost unbelievable. 

Tra Millette, the American aerialist 
who does untsual feats of swaying, 
awinging, and twirling high above the 
ground on a double trapeze, is a master 
of balance. In one of his acts he balances 
himself upside down on a ball which, in 
‘turn, is balanced on the bar of a trapeze 
swinging high above his audience, 


EQUALLY as important as balancing 
for the aerialist is the exact timing of 
movement so that the acrobat’s flying 
body and the swiftly moving apparatus 
‘will come together with elocklike pre- 
cision. Jennie Rooney, one of the most 
skilful of American trapeze performers, 
rightly says that time, balance, and 
strength form the tripod that supports 
the successful circus daredevil. 

In her whirling leaps high in the air, as 
she flings herself from a trapese to her 
partner's outstretched hands, Miss 
Rooney is able to calculate her own 
movements and those of her partner to a 
split second. One miscalculation might 
‘mean a disastrous fall. Strength counts 
tremendously, too. Miss Rooney looks 
like a young girl just out of school. Yet 
she has the strength of two women. She 
proved that not long ago when she fell 
from a trapeze 40 fect high, caught a rope 
halfway down and clung fast to it. That 
was one of the most remarkabie feats 
‘ever performed by a woman of the circus. 

‘Another law of physics that all aerial 
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performers must understand is centrifu- 
gal force—the force that exerts itself 
ever away from the center. This law is 
employed in all the audacious circus acts 
frouped under ‘the general term of 
“loopit 

A simple example of centrifugal force 
can be witnessed by any one. Fill a glass 
with water. Whirl it rapidly in circles 
outward, the circles growing larger and 
larger. ‘The water will remain in the glass, 
even when it is in an upside-down posi- 
tion. Centrifugal force, moving from the 
center outward, presses the water acainst 
the bottom of the glass. 

‘This same force makes possib's the 
dizzy whirling and awinging trap2e per- 
formances such as are accomplished by’ 
Ira Millette. 

Its tse in cireus “looping” was applied 


which consists of a large basket, 
sroand the Lneer sis of, ie 
motorcyclists speed, maintaining 
themselves in almost horizontal 
Positions. 

Of course, while we cannot 0 
counter to the laws of nature in 
the cireus, we often give the im- 
pression of doing so. A striking 
example of this Is the apparent 
vietory gained over a revolving 
disk. “The rapid rotation of the 
disk’ makes it impossible for any 
‘one to remain on its surface: for 
‘centrifugal force flings outward 
any object placed upon it. 

But if a man, stepping on the 
whirling disk, runs in a direction opposite 
to that of its rotation and slightly toward 
tthe center, it will support him. This has 
been accomplished by several performers 
fon roller skates. It would seem to be a 
defiance of the law of centrifugal force, 


while really it is a demonstration of 
balance. 

‘Accurate timing, so important to the 
aerial performer, is one of the secrets of 
my headlong “loop the gap” stunt. 
Likewise, it is the cecret of some cf 
the most thrilling mechanical spectacles 
of the circus, One of these is the aerial 
automobile race, invented not long ago 
by Emile Noiset, who was one of the first 
to try “looping’ the loop.” ‘Two small 
automobiles dash down a steep inclined 
runway, leap through the air, and land 
‘on all four wheels on a receiving platform. 


Ore car starts the mad race slightly 
head of the otters ety strange to 
say, the car that arte cond riven at 
‘the finish first. How is such a paradoxi- 
fal rerult poneibet 

‘The avcret lee in timing, 1h its leap 
through the air the car tne start fit fe 
made to describe a higher arc than the 
‘second car, which means, of course, that 
the frst ear must travel longer distance 
—a distance great enough to make it 
arrive on the other of the gap behind 
the second car 
Ne creas Ferformer knows that it a 
just as important. to Keep. the appa: 
fates and machinery with which he works, 
in perfect operating order aa ti for hn 
to obeerve and obey the lawe of phyelca, 
‘This applies as well to the machinery of 
his body. For succeesful achievement he 
‘must acquire and preserve perfect health 
and strength. He must be clear-headed 
ah ‘His nerves must be steady; his 
supple muscles trained to obey with per- 
fect movement every order flashed from 
tis brain 


NOX once ina quarter century of ex- 
perience in the circus have I known the 
sensation of fear. Yet it is not reckless 
bravado that makes the circus daredevil 
fearless, His fearlessness is grounded in the 
‘calm confidence that comes with knowl 
‘edge of physical laws, obedience to them, 
and firm reliance on their steadfastness, 


‘The master artist of the in 

sects in the Painted: Nest 

Wasp of the tropics. Its 
‘hung fron 

ofm of a flattened 


brown pulp 

with "pat. 
terns of white, pink, ‘and 
reen. At the side of the 
Hest is a circular entrance 


Moth is protected from its enemies. 
Teisasitken cone, half an inch high, 
covered with several dozen thorns 
made of the finest silk. ‘The cone t= 
hhung from a sille thread 10 inches 
Tong attached to the sper. Tt ap- 
pears neither to be edible nor to 
‘offer good footing, and so is left 
lone by the insect’s enemies 
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\HE inscet world, like the world of 
ren, has its master architects and 
builders, its painters and decorators, 
carpenters, and masons And many of 
id structures are marvels of econ: 

yy, safety, comfort, and beauty. In the 
treat South American jungles, where the 
is waria the year round, the insects 
have attsined extraordinary sal ia the 
construction of th nes. There are 
pieces of their architec 

rnderful designs and 


photographed by Paul Griswol 
Easistant curator of the Bruce Memorial 
Museum, Greenwich, Conn. are repro: 
duced on this page 


Thi 
in a potter of remarkable skill. Above 

re of the many-colored jugs of 
im Which its egex are hatched 
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Masterpieces of Insect Architects 


Asa protection 
myrind "Jungle murderers 
the caterpillar of certain, 


it weaves a beat 
ikea. baaket of del: 
fcate mesh, leew than at inch 
Teng. ‘The photograph 
shows it greatly enlarged 


This delicate nest of the tiny Trypoxylon 
Wasp Mr. Howes says is one of the most 
exquisite he has ever found. The cells of clay 
‘where the young wasps are raised, are more 
Gelicate than tissue paper. The entire outer 
surface of the nest, which is shown four times 
its actual size, is covered with clay spines 


bite 
live ia 
rest communities #9 the tree tops 
f Colombia jungles. "The white 


pulp nest, three feet long, is as 
Rough as the finest papier-maché, 
beautifully glared, and as white as 
snow. Within afe tiers of paper 
cells. In obtaining the nest shown 
‘above, the limb supporting it was 
shot through and the nest dropped 
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New Vistas of Science 
The Latest Discoveries and What They Mean to You 


NEW tool with a most amazing 
variety of uses has just been put in 
the hands of science through the 

development of method of producing 

tlear fused quartz in quantities in_ the 
laboratories of the General Electric Com= 
pany at Lynn, Mass 

‘While the material itself has beer: man- 
ufuctured in amall_ quantities for. many 
years, the new electric furnace, invented 
by. Dr. Edward Ro Berry,” assistant 
director of the Thomson research labora 
tory of the General Electric Company, 
transforms it suddenly from a substance 
too valuable for general use into a material 
that eventually may become as plentiful 

‘ar window glass, which it resembles. 

Unlike window glass, though, fused 
quarts ts almont absolutely transparent 
fo clear that 92 per cent of light will pass 


A power od 
‘tobe known we 
‘ognee:s of the U. 3. Navy. 


Ordinary lus permits the 
passage of only 35 per cent, while the 
transparency of the best optical glass is 
only about 65 per cent. 

More important still, unlike or 
glass, it does not filter out the ult 
rays, which medical science knows to be 
so potent a germicide. And since it trans- 
mits the heat of light virtually without loss, 
it makes possible the construction of sun 
rooms in which invalids will receive the full 
benefit of the curative rays of the sun while 
shielded from the cold of outdoors. 

Further, its peculiar quality of trans 
rmitting light in much the same way that 
electric current flows through a wire may 
permit physicians to carry the beneficial 
ultra-violet rays to parts of the body that 
usually are inaccessible. If a rod or tube 
‘of fused quartz is bent or eurved, the light 
tnd heat still travel from one end to the 
other, 

Unlike glase, the fused quartz, prepared 
from rock erystals that exist in virtually 
inexhaustible quantities, does not crack 


ary 


Strike botton seal are reted ack to 
‘records the exact tine comune 


from heat, making it an optical material 
of tunusual quality for such purposes as 
the lenses of telescopes, microscopes, 
cameras, of moving-picture projectors. 


New Remedy for Pneumonia 


ROM the Harvard Medical School 

recently was announced the discove:¥ 
of « remedy which has been used with 
‘success in the treatment of many sufferers 
from lobar pneumonia, who represent 
about 25 per cent of pneumonia patients. 
Medical men have expressed the opinion 
that under favorable conditions the new 
treatment may reduce the mortality from 
lobar pneumonia by 25 per cent or =ore. 


‘The discovere 
new . treatment, 
Lloyd B. Felton, is 
‘only 82 years old. What 
‘was to purify the 
y horse serum, 
used in the treat 
‘of pneumonia, obi 
ing a white erystalline 
substance believed to 
be fatal to the pneu- 
monia germ. This pure 
serum does not produce 
the chills, fever, and 
“serum sickness” that 
‘more often than not follow the use of 
horse serum and made it of doubtful 
value in the treatment of pneumonia. 


What Bad Roads Cost You 


TIS obviously more expensive to run 

‘an automobile over poor roads than 
over good ones. Just how much difference 
it actually makes, though, is astonishing. 


‘Taking all expenses into consideration— 

tires, and repairs—motoring 
proved roads is more than 50 
per cent more costly than rolling over 
Smooth highways, 

‘This fact was disclosed in a recent test 
conducted by the Department of High- 
ways of the State of Kentucky. Sixty-two 
light ears of the same make und model 
were used in the teat, one group being 
‘operated for period on good roads, the 
‘other on badd 

‘The upkeep of cars that ran on the good 
roads averaged 4.22 cents a mile, whi 
‘exch mile on bad roads cost 6,72. Ih guso- 
Tine alone each mile run over the bad roads 
cost 2.8 cents; on good roads the cost was 

(7 cents, 


Strange Birds that Bray 


ATURE'S oddities seem to be without 
number. An expedition of the Amer- 
fean Museum of Natural History, search- 
ing for rare bird specimens in South 
America, found penguins in the jungle. 
‘This was remarkable enough, for pen- 
uins always were associated with the ice 
wastes of the Antarctic, But these trop- 
ical penguins bray like a jackass. 
Another queer find was called by Dr. 
Frank M. Chapman, leader of the expedi- 


Dr. EB. Krumbinaa ofthe Philadelphia General Hospital 

‘pert in cancer research work with radium. seceaUy reported that 
‘Seatists now are able to produce cancer im mice wil. A few 
‘Say apotications of ioprene tar on suouee's back he aay, revalt 
‘hin ix montha iam wartlike mark that’ becomer cancer 


tion, “a ease of evolution in progress 
while the species is still in existence.” 
This consisted of two specimens of the 
steamer duck, one from inland and one 
from the coast. 

‘The coast specimen lives on crustacea 
and other small life. It has no enemies 
‘and does not have to search for food, so it 
hhas forgotten how to fly! It uses its wings 
merely to aid it in swimming 


Its inland brother, however, must fly 
above the tall trees’ to reach the lakes 
where it finds its food, so it uses its wings 
as other ducks do. 


Will the Sun Cook for Us? 


ARNESSING the sun is an old dream 

of inventors, a dream that has ap- 
proached realization many times through 
the construction of sun motors, but not 
yet has been fulfilled. Recently several 
more or less successful attempts have been 
made to persuade the sun to render to 
man additional service beyond the light 
‘and heat it customarily supplies. 

‘No less a person than Dr. Charles G. 
Abbot, of the Smithsonian’ Institution, 
who is probably the world’s foremost 
authority on the sun and its ways, was 
responsible for one of these attempts. At 
Mt. Vernon, Calif,, a few weeks ago, 
Doctor Abbot constructed a solar cooking 
range in which he intended to broil steaks 
and bake bread by concentrated sunlight. 
Apparently the range was working well— 
‘a thermometer test showed a temperature 
of about 350 degrees within its oven— 
when some oil was spilled and the stove 
‘was destroyed by fire. Doctor Abbot is 
rebuilding the range, and expects to 
demonstrate soon that food ean be cooked 
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without coal, wood, 
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Ordinarily, sandstone will withstand a 
pressure of not more than 8000 to 000 
pounds a square inch. After the sulphur 
treatment, however, ite strength of com- 
pression is increased to 30,000 pounds, or 
about 300 per cent. This ix due to the 
fact that the porous sandstone soaks up 
large quantities of the sulphin 

Cement immersed in melted sulphur 
also has been found to gain remarkably in 
strength. 

‘Tests are in progress to determine how 


gas, oil, or the other 
fuels commonly used. 

At about the same 
time a San Francisco 
inventor was demon- 
strating a solar heating 
plant in which the rays 
of the sun, reflected 
from mirrors and fo 
cused. through lenses, 
Drought tremendous, 
heat to bear on a small 
spot. ‘The inventor 
claimed his apparatus 


Another 
Californian, utilizing a 
ymewhat similar prin- 
ciple, has developed a 
reflecting. 


trate 
hheat to melt the ores of 


pregnated sandstone 
‘withstands exposure, 


A Life-Saver 


NE of the deadliest 

perils to the mo- 
torist — the poisonous 
earbon monoxide gas 
discharged from the 
engine exhaust — ap- 
pears to have been 
conquered. Dr. Miller 
Reese Hutchinson, 
famous inventor and 
former chiet engineer 
of the Edison labora- 
tories, announced re- 
cently the discovery of 
chemical compound 
‘which, when mixed in 
small ‘and inexpensive 


| well the sulphurim- 


metals. 


Super-Stone 


HE U. S, Bureau of Standards has 

been conducting interesting tests 
recently to supply engineering science 
with a new building material of tremen- 


dous strength, much cheaper than granite, 

By soaking sandstone in melted sulphur 
for several hours, it is found that it be 
comes as strong as the best granite. 


not 
only virtually elimin- 
ates danger from this 
source, but prevents 
carbon deposits in the engine cylinders, 
‘An effective mixture, he says, is in the 
proportion of two or three ounces to five 
gallons of gasoline. 
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Tout Meals and Your Health 


By Walter H. Eddy, Ph.D. 


Professor of Physiological Chemistry, Teachers College, Columbia University 


"Your food should. be palatable, 


equivalent to saying that a dietitian’s idea of a good meal 
is the same as your own. ‘The familiar story of = woman 
losing her husband's love because of poor cooking is more 


truth than fiction,” 


Pe man tay ian engine, the food we eat bing the 
depend upon diet. Fe 
all the world 


‘Our think 
for more 


‘OT long ago 200 American families 
were canvassed as to. thelr diet, 
and full details obtained of th 

meals they had eaten through a conside 
able period. Almost without exception 
the diets were deficient in important con- 
stituents necessary for the support of life. 

Now, there is no reason why this should 
‘be the case, Correct eating is quite 
iy to achieve as incorrect eating, and is 
‘a great deal more satisfactory toevery one 
concerned. A correct diet produces good 
health and increases the chance of longev- 
ity. And yet these desirable ends are not 
won at the gost of the self-denial that is 
associated in many minds with the use of 
the word “diet.”” 

‘An w matter of fact, a proper diet is 
made up of meals that are good not alone 
because of their physical benefit, but good 
in the popular sense as well. Moreover, a 
proper diet does not cost any more, not 
require atiy more work on the part of the 
Derwon who must prepare the food. than 
toes the unscientific and unsatisfactory 
way of eating that is the rule in so many 
homes. 

Most people remember when the popu- 
lar idea about diet might have been 
summed up about aa fellows: Some foods 
—say chicken, vegetables, and cereals— 
wore “digestible,” and hence should. be 
eaten freely. Other foods—hot bread, 
for example, pies, hard-boiled eggs, and 
shellfah~-were “indigestible.” and hence 
were to be eaten sparingly if at all. Also, 
trtain foods eaten with other foods were 
supposed to form “‘bad combinations.” 
‘Classic examples of this last notion were 
the combinations of lobster and icecream 
or pickles and milk. Either of these com- 
binutions was supposed to lead inevitably 
to disastrous consequences. 


HE experiences of modern dietitians 

‘has shown these ideas about harmful 
food combinations to be entirely absurd. 
Foods are not antagonistic to one another. 
‘There are really no bad food combinations 
—in the sense, anyway, that two foods 
‘such as ice cream and lobster form a team 
that is fatal to digestion. 

If any one ever really became ill after 
eating ice cream and lobster, it was be- 
‘cause he ate too much or was poisoned by 
impurities—either one of which might 
hhave happened to him after eating ice 
‘ream alone, or lobster alone. If there 
‘are bad food combinations, they are made 
20 more because of what they lack than 
because of what they contain, and these 
become good combinations as soon as you 


RE you afraid to eat lobster with 
AS ign abr mys Doctor 
The dangers in foe ie mot so mich in wha 


expert on 


he says: “which ix 


= 
Eitan cae dake ao nose 
Sates vee 
Doctor Eddy ras} 
2 E'important to every reader of 


th. and our out 


supply the elements that they lack. 

‘Or, to put it in another way and show 
how simple this whole diet question really 
is in its practical application, there is 
nothing wrong with the foods you are 
accustomed to eat, except that, if you're 
like the vast majority of people, you 
probably do not eat those foods in the 
Proportions and amounts required by the 
chemistry of your body. 

To take a specific example, a dinner 
consisting of broiled steak, fried potatoes, 
bread and butter, pumpkin pie and coftee 
probably would impress you as being a 
ood meal. It would satisfy your appetite 
‘and supply you with enough energy to do 
your work. "And yet, although not so im- 
perfect a meal as others I might mention, 
‘tis not actually a good one, for it lacks at 
least one element essential to the wellare 
of the body. Add a green vegetable— 
spinach, string beans, or something of the 
sort—or a salad, and you have supplied 
the element that is lacking, and have made 
ita satisfactory meal, 


ONE reason for this is that your body 
requires a small amount of mineral 
salts each day—particularly salts. con- 
taining calcium and phosphorus. ‘These 


fare present in green vegetables and milk 
in proper proportions. Now, except for 
the small amount of milk that probably 
‘would be placed in the coffee, or would be 
used in making the pie, until a green 
vegetable was added, the meal I detailed 
above was lacking in the calcium, which is 
of especial importance in the promotion of 
bone growth. This was the principal 
deficiency shown in the 200 diets to 

lack of green 
‘And it is the un- 


vitamins, proteins 


how to eat what you like and 
ro t what. 


‘and happiness. What he has to 


doubted reason why so many children in 
this country are afflicted with rickets, and 
why so many people have bad teeth. 


“THE sirst purpose of food is to supply 
‘the body with energy in the form of 

‘This is measured in calories, just 
‘as coal is measured in tons, Getting the 
proper amount of calories each day, how- 
‘ever, does not solve the food problem. 
Restaurants and cookbooks frequently 
xive the number of calories certain dishes 
contain, but that doesn't mean every- 
thing, “Any food chemist could compile a 
“diet” consisting of alfalfa, chicken com 
and linseed oil that would contain all the 
calories the human body requires, but you 
couldn't use such a diet. The human 
body is not designed to digest and utilize 
hhay and linseed oi. 

‘The human body, however, is de- 
signed to digest and ‘utilize food of the 
kind you always have been accustomed, 
to eating, and it is from those foods that 

‘ou must select your diet. Science 
ivides thore foods into four classer— 
proteins, which are meat or meat sub- 
stitutes; carbohydrates, that is, sugar 
‘and foods of a starchy sort, such as 
potatoes; fats, and mineral salts. Proper 


Showing the amount 


selection from among these four elements 
solves the problem of proper eating. 
One trouble Americans is that 
they may seek to supply their bodies with 
‘energy from proteins alone, ‘They may 
‘eat too much meat. 

‘You may apparently thrive on a diet 
containing too much meat for many years, 
bbut such a diet is almost certain to lead to 
dangerous disorders, for it causes an acid 
condition of the body that may accelerate 
rheumatism, premature old age, harden- 


ing of the arteries, and even apoplexy. 

‘The amountof meat thatshouldbeeaten 
in one day by the average person should 
not exceed the equivalent of half a pound 
of beefsteak, and you probably will find 
fone meat meal a day sufficient. Or you 
may get the amount of protein your body 
needs in a day from any of the following: 
two quarts of milk, six eggs, oF a third of a 
pound of cheese. 


HUIS daily allow 
said to suppl 
Add to it fats, carbo 
‘mineral salts in amounts 
meals of your accustomed size, and yo 
diet problem is virtually solved. 
caution to be taken, thoug 


a. Americans are 
reat on fats, b 

eat too much sugar 
ferment in the stomach 
aches, physical sluggishnes 
Mls, in fact, there are many 
robubly never have tasted atr 
their lives who actually are 
suffering from an intoxica 
tion similar to that produced 
by aleohol, due to injudicious 
eating of sugar and starches 
‘This sort of food intoxie 

has all the nareotie eff 
whisky without its exhilara 
tion. 


avoid thy 


danger of overin 
starches und 
green vogetables 
much of the bulk 
you are accustomed to take 
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from potatoes, bread and similar starchy 
foods, and to substitute cooked fruit 
simple puddings and ice cream for 
pastry and other heavy desserts 
also should be taken regularly. 
not necessarily be drunk, but can be used 
in cooking. 

Your food, of course, should be pal 
able, which is equivalent to saying that 


i arect dal al 


with the A. E. 


a 


Another important point in the selec- 
tion of the diet, and one which most per- 
sons are inclined to overlook, is the 
necessity of including food that must be 
chewed. ‘The white meat of chicken and 
potatocs and white bread are palatable 
and digestible, but their fibers are not 

mg enough to supply the “roughage” 
which is necessary to intestinal digestion. 

(Continued on page 115) 
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Efficiency of Workmen Revealed in Movies 


HE superior technique of workmen 
‘who do more in lea time than their 
fellows is being recorded on motion- 
ture film by efficiency engineers, using 
plan invented by Frank B. Gilbreth, 
Against a background marked off in 
squares so that it looks like a magnified 
piece of graph paper, the workman goes 
through a job in his best manner. Beside 
him isa clock with a single hand. This 
hand moves so rapidly around the dial 
that each of 16 film pictures taken in a 


: ak 


Handy New Tire Deflator 
Clamped to Valve Stem 


HE handy automobile tire deflator 
illustrated above has been designed 
primarily to save time in doing tire repair 


ally todeflate a tire it is necessary to 
press the prong of the valve cap, or other 
similar object, against the valve pin until 
all the air has escaped. ‘The new deflator, 
lamped to the valve stem 
slight pressure of thumb and 
finger. In this position a small pin in the 
center exerts continuous pressure on the 
valve pin, compressing the spring. This 
leaves the hands of the worker free for 
other jobs, such as assembling repair 
tools, while the tire is being deflated 


SKIN from a patient’s arm was used to 
make him new eyelids in an unusual 
operation recently performed at the 
Liverpool Royal Infirmary, England. 


second shows it in a very different po- 
sition. 

‘The squares of the background, as they 
appear on the motion-picture film, serve 
fas guides for exact measurement of dis- 
tances covered by the larger movements of 
the workman, while the speeding hand of 
the clock reveals the exact time consumed 
by each operation that goes to make up 


the work. ‘Thus waste movements an 
movements ordi made too slowly, 
‘are revealed. 


Seven Tractors Move Huge 
Boiler Four Miles 


EVEN Ford tractors, five in front to 

do the pulling, and two behind to 
serve as brakes on down grades, hauled a 
40-ton boiler recently from the Govern 
ment Printing Bureau, in Washington, 
D, C., into Maryland. 

"The distance, four miles, was covered 
in 105 minutes. 

Not even on the several rather sharp 
up and down grades was difficulty en- 
countered, although the braking ma- 
chines in the rear proved to be invaluable 
aids, ‘The boiler rested on two large 
wheeled beds. 


Five tractors hauling the 40-ton boiler, Two tractors in the rear acted as brakes 


Flexed Steel Band Plays 
Music for Dancers 


NEW musical instrument, capable, 
it is said, of a surprising variety of 
“jaza" effects, in making ite appearance in 
American dance halls. It ean play solo or 
accompaniments, and is said by those 
who have heard it to be an effective 
addition to a trap drummer's repertoire. 
unique 
instrument 


*, 


against which 
two hammers 
strike. The 


degree to which the band is flexed by the 
player's thumb determines the note 
played. ‘The tone is described ax a clear, 
flutelike, singing whistle, with a tremolo. 
Loud oF soft music can be played, A. 
scale at one side guides the player, 
‘The idea embodied is a modil 
of the vaudeville “musical saw.” Tt in 
claimed, however, that a much greater 
range of tones is'ponsible with the 
instrument and that one ean acquire 
proficiency. quickly 


Doorless Door’’ Bars Flies 


‘0 TEST the efficiency of a newly in- 

vented “doorless door,” designed to 
keep fies from entering meat and fish 
markets, 2000 house fics recently were 
imported from Dallas, Tex., to Boston, 
Mass. A screen of ‘air from hidden 
electric fans above and below the door 
is used to bar the flies. 


Camera “Gun” Is Mounted 
on Rifle Stock 


RAFAL hunting without killing—un- 
‘usually fine photographs in place of 
dead game. ‘This new brand of sport, re~ 
quiring skill in marksmanship, is available 
now, it is said, with the perfection of an 
accurate camera gun made by mounting a 
standard aerial camera on a rifle stock. 

‘The invention, originally developed 
for use by army observers, is rapidly be- 
coming popular among amateur and pro- 
iessional photographers. 

‘A turn of a erank at the side of the box 
winds the film and sets the shutter. A 
pull on a trigger makes the exposure. 


‘Traffic Signal Bends Over 
if Struck by Auto 


MOeNTED on a ball-and-aocket joint 
in the pa 

traffic signal gi 
pact, allowing tl 
faafely over. It was invented by Prank 
Griswold, of Minneapolis, Minn., as the 
reault of a collision with « stationary sig- 
nal one stormy night more than four 
years ago, in which the inventor barely 
‘eacaped death, 

‘The signal is a slender pole, five feet six 
inches tall, anchored in its socket by six 
powerful coilsprings, which right it when 
it has been overturned. Its lights con- 

rate even when the pole is 
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“Turntable Home” Has Many Rooms in One 


HE “turntable house,” one of the 

world’s newest ideas in home con- 
struction, has been originated by 
architect in Berlin, Germany. 
for the purpose of 
is said to convert 
several different ro 

as desired 
ch floor of the two-story house has 
large room, at one side of which, eon 


When the Shoe Pinches 


JAN people dale thir corns warn 
Mem of weather change But probe 
ably the corn merely is registering change 
inthe sho leather. Ths rarer ith the 
taunt ot matters tn thee Ate pet 
Sat chaage fret novel cee wey 
Sous ll th average fot can etna wide 
set cocoa testi toe rect 
feport of 7 Ac Wilson tothe New York 
He cied experiments to thow that the 
tount of pinching varies with the Kind 
tester wed 


‘Struck hy ear, the traffic signal bends and the car pases over it 


cealed by draperies, is a turntable divided 


Bach 


section, sepa 


rated from the others by walls, i a room in 


itelf 


4 piano, may serve as 


othe 


‘Thus, one section, furnished with 

‘music room, ane 
yy bea card room, and the third 
fs bedroom. 


‘The photograph above shows the turn- 
table, with two of its sections, being 


pushed around by a child, 


nd 


Brush 
+ eauses. the 
thes-brush 
rush ean be 
half an inch 
we the lever 
he thin metal 
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Washes and Sterilizes 900 Dozen Eggs Hourly 


are washed, rinsed, dried, steril~ 
, and dry-cleaned at the rate 
of 900 ‘dozen an hour, by this huge 
machine with which seven girls are said 
to do as much work as 40 girls did 
formerly, and which is designed to re 

‘The machine is fo 


at the left end with 


—— | 
Tiny Pencil Is Carried 
in Finger Ring 


Wemy weaving «penal “Mes, 


too, often find themselves without one, 
But 


despite thei 


carry a ri 
not lost easily. ‘This newly paten 
Fing conceals a tiny refillable pencil. 

‘The pencil folds back under an oval 
oblong of black onyx. A notch holds it 
firmly when in use. Turning a screw 
pushes the lead down as it is worn off. 
‘The stone is mounted in a silver setting on 
a silver ring. 


trays, each containing 36 eggs. The 
upper portion washes, rinses, and dries 
them. ‘Those to be sterilized are carried 
to the lower portion. 

The sterilized eggs then are 
gloss by reciprocating brushes 

‘The machine can be used as a cleaner 
alone, or as a sterilize *] 


freed of 


EVOLUTIONARY 
design of moto 
pected by some automotive engineers to 
result from experiments in progress at the 
Kaneas State Agricultural College, to de- 
ine the best means of minimizing 
‘wind resistance 
Ty sual pieces of apparatus have 
been designed for the experiments—a 
floating platform and a wind tunnel. Ti 
platform is atop a hill, exposed to a clear 
weep of wind, and is built on the top 
of a tank 16 feet in diameter that floats 
in a second tank partly filled with water, 
‘our stay-ropes prevent side away of the 
float. 


chang 


Floating platform 
oa wind tunnel 


A Universal Socket Wrench 
for Ford Cars 


RACTICALLY every nut and bolt on 

@ Ford car, it is claimed, can be 
gripped with the universal socket wrench 
pictured below. 

Eleven different sizes of nut and bolt 
are provided for. Each size of socket is 
exact, a feature that prevents the round- 
ing off of nuts. 


Unserewing hub enp with the wreneh 


Automobiles Tested for Wind Resistance 


A car is driven on the platform, headed 
toward the wind, Instruments then 
meanure precisely the drift of the float 
before the wind. 


The wind tunnel is used to supplement 
the 


Findings obtained by the floating 
form, In it the wind, produced by 
an airplane propeller, is unchanging. 
‘The car being tested ia driven into the 
tunnel on a platform. The portion of the 
tunnel occupied by the ear is enlarged 
according to careful ealeulations, 20 tha 
the ear will not increase the air’ spec 
"The push of the wind against the car 


quired to return the 
position it occupied or 
A npecially designed fan, capable of 
ring 17 tons of centrifugal force upon 
h blade, is being built to replace the 
airplane propeller. 


Tiny Spotlight Attached to 
Band Instrument 


ATTACHING to the Ivre of any band 
instrument, this device—an arm 
extending toward the mouthpiece and 
ending in a tiny spotlight—throws a 
strong light directly on the music score 
to be played. 

‘A battery concealed in an attractive 
case behind the music rack feeds the light. 
‘Any width of rack can 
be accommodated, 
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Builds Wheelbarrows 


HESE odd, shock-absorbing wheel- 

barrows, equipped with pneumatic 
tires, were designed and built by N. E. 
France, 2 beekeeper of Plateville, Wis., 
for the purpose of transporting his bee- 


with Pneumatic Tires 


hives without disturbing the honey 
makers. He says the earriers ean be used 
advantageously for other purposes, such 
fas transporting eggs without danger of 
breakage, using either bicycle or auto tires. 


Railroad Conquers High Peak of the Alps 


NVALIDS and others who have not 
‘mountaineering legs now can ascend 
the Jungfrau (one of the most famed and 
bewutiful peaks of the Swiss Alps) on a 
unique railroad that exemplifies remark- 
ably the resourcefulness and 
‘of modern engineering. ‘The feat has 
taken nearly 80 years, 
‘The road owes its existence to an ax 
cension of the peak some years ago by 


was he by 
the great chain of mountains, that on 
roturn to his hotel he drew up a rough. 
n for the project, working until after 
midnight. 
‘As most of the ascent lies within the 


‘Above: One of the 
o she Jane 
tcipped inthe 


AC rights 
emoantain trate 


region of perpetual snow, that part of 
the road could not be built outside the 
mountain, The frequent avalanches and 
great depths of snow would have made it 
too dangerous. So the engineer arranged 
to bore a long spiral tunnel, keeping close 
to the sides affording the best views and 
breaking openings at intervals. 

‘The entire length of the road is six 
miles, 414 of which are in the tunnel. 
A special spur gear track is used to insure 
safety, some of the grades 
high as 25 per cent. ‘The highest 
is 11,000 feet above sea level. 

‘The 18-ton locomotives that haul the 
85-ton trains up are among the most 
powerful ever built. They are electric, 
driven by two 350-horepower motors 
r 
brakes. are 
are b 
tives are used 


is fed b 


Safety-Razor Blade Holders 
Permit Easy Stropping 


AFETY-RAZOR blades, single or 

double edged, can be stropped just 
like the veteran straight-edge razor with 
this new device, ‘The blade fits in a holder 
that in turn is held tightly in a slot by 
the stropper. 

‘Two holders, said to accommodate be- 
tween them every kind of safety-razor 
blade, are provided. An ejector attach- 
ment’ is provided also. Blades can be 
inserted safely, quickly, and easily. 


Rucent excavations in California brought 
to light two tools—a petrified bone awl 
about two inches long, and a rudely 
fashioned quartzite palm-ax, 

Dr. William A. Bryan, director of the 
Los Angeles Museum of History, Science 
‘and Art, announces that the tools prob- 
ably were used by the prehistoric men 
whose petrified skeletons were found 
near-by, believed to belong to the Pleis- 
tocene era, ending some 25,000 years ago. 


6 
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Imitation Tobacco and Soap from Holly 


L1QUID sop is thrown away, every 
time x holly wreath goes to oblivion 
with the ashes and tin cans, ‘That is, 
potential liquid soap is thrown away, for 
it ean be made from holly leaves, ‘So also 
can 11. other by-products, including 
animal food, medicinal tablets, confec- 
tions, cigars, and champagne, ‘the two 
last said to be deceptive imitations, 

‘The production of this astonishing 


assortment {rom Christmas greenery is 
the result of 12 years’ experimenting by 
Stephen M. Hoye, of New York, lawyer 
by oceupation and chemist by avocation, 
‘Tirelessly and with huge zest, he has 
dedicated most of his leisure hours to 


this chemical necromancy. 

His latest feat is imitation tobacco. 
‘The buckthorn is removed and the re- 
mainder cured, bleached, and flavored, 


Fourteen Views of Eclipse 
Taken on One Plate 


A REMARKABLE photograp 
ing 14 different progressive views of 
the last solar eclipse, was taken by Victor 
H. Van Hora, a professional photographer 
of Three Rivers, Mich. 

All the exposures were made on the 
one photographie plate. ‘The first was 
made at Pat and the last at 


4.27.30 pat, a five-minute interval being 
allowed between each of the exposures, 
Every exposure was timed at 14/100 of a 
second. 


Progressive view of a solar eclipse 


Full-Size Microscope Folds 
into Pocket Length 
A. FOLDING pocket microscope, pow- 
erful enough to make blood counts 
fand detect’ minute botanical structures, 
{snow available for physicians, scientist 
and students 
‘Although, extended, the instrament has 
1 standard length tube, i folds into a 
tase four inches long. and three inches 
Wide, Tt has a special invisible objective, 
with’ a foeal length of six millimeters 
when used complete and 12 with the front 
element removed. Light is reflected by an 
inlinable mirror and's condenser. 


Ice-Age Grasshoppers Found in Glacier 


MIEELIONS of grasshoppers that died 
during the Ice Age, some 500,000 
years ago, are buried throughout a’ big 
glacier on the north flank of Mount Wise 
near Yellowstone Park. The clean, 
glittering ice alternates with dark bands 

bris. In this debris, and on 
jer surface are frozen these 
myriads of mummified insects. They le, 
for the most part, in layers. 


been active in procuring specimens and 
investigating the extent of the find. They 
h 


found this hard and perilous work, 
ing necessary to cross a glacial lake 
that is set at the foot of the glacier by 
leaping from ice eake to ice cake. 

‘A number of perfectly preserved speci- 


mens have been found. ‘These seem vi 
tually the same as modern grasshoppers 
when placed side by aide. 

Scientists, attracted to the park by 
reports of the phenomenon, subseribe to 
the theory that the insects, coming in 
great swarms from theit breeding grounds 
across the Bear Tooth Mountains, wero 
driven to the ice by sudden storms and 
there frozen in, to romain in a state of 

most perfect’ preservation for half a, 
million years. 

As a result of the wonderful find on 


in. their 
inerary of a trip to Yellowstone, though 
the glacier lies outside the park’ proper. 


Below: One of the 


they are prob 
elie of the oe 


‘This Finder Indicates Any 
Star Instantaneously 


NY important star or constellation 
ean be located in a moment, it is 
said, with this new finder. ‘The constella- 
tion’ are named on a dial and beside each 
name is a dot diagram of the group. 

‘To locate a constellation, one places the 
finder on level surface, the face to the 
north. The sliding pointer is adjusted to 
indicate the date, and the movable dial is 


adjusted to show the hour. ‘The pointer 
‘with the open conter is moved 
#0 that the nd number 
of the tollation sought 


‘are seen through this enter 


‘The arrow then i 
the number on thi 


now points to the constellation. 


Directions list the stars in each con 
stellation, showing how to find them by 
the dot diagrams on the dial. 


TEST the resistance of window 

glass to flames, the Underwriters’ 
Laboratories use a gas furnace in which a 
temperature of 1800° F. is maintained for 
half an hour. ‘The wire glass windows are 
set in a frame in one of the walls of the 
brick furnace, as shown in the picture 
at the right, 


Glass Windows Tested in Blazing Furnace 
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Bacteria Earn Board in Health Service 


BACTERIA have their own boarding- 
house, ran by the Public Health Ser- 
vice, at Washington, D. C. Although the 
menu always is soup, and nothing more, 
it is by no means the watery soup that is, 
supposed to be characteristic of boarding- 
houses. Steak, eggs, potatoes, gelatin, 
and milk are among its ingredients, and 
‘the 60,000,000,000,000 small boarders are 
said to grow plump rapidly on it. 

‘Tables being considered not feasible, 
the bacteria dine in tubes, in intimate 
little groups of 10,000,000,000. This 
makes it necessary for L. J. Bender, their 
chef, shown inspecting one of these groups, 
to supply soup to 6000 tubes daily. 

‘The “boarders” earn their keep by 


In th 
that might be 
in a burning building are 
dupt 


re encountered 


a 


serving as research assistants in the 
Public Health Service's luboratories, 


Lower Coal Bills 


IGNITE is transformed into a fuel 

claimed to possess the heating quali- 
ties of anthracite coal by this new oven, 
perfected by the United States Bureau of 
Mines. 

Lignite—primeval wood prevented 
from becoming coal by the excess of water 
in the earth surrounding it—underlies 
great areas of the Northwest. The 
Bureau estimates the cost of producing it, 
at $8.17 a ton. 

‘The oven is essentially a vertical shaft 
‘with a top opening through which the raw 
lignite is supplied, Carbonisation is 
effected by maintaining a combustion 
zone in the middle of the shaft and passing 
the lignite through it slowly enough to 
maintain a state of bare combustion. 
‘This is accomplished by supplying air 
under slight pressure. Varying air pres- 
‘sure and the rate at which the carbonized 
fuel is discharged regulate the degree of 
carbonization. 

‘The carbonized lignite is in the form of 
char, which usually must be briquetted, 
‘A ton of lignite yields 42 per cent char 


The World’s Oldest and Smallest Books 


‘THESE two books—ono aaid to be the 
‘oldest, the other the smallest in the 


world—are on display at the University 
ry in Philadelphia, Pa, The oldest 

inch and a half squat 
isu record of commerce and barter in~ 
scribed on stone during the Ur dynasty of 


One-Sided Ship a Landing 
Field for Aircraft 


HE something that seems to be miss- 

ing from this ship never was there 
‘The vessel is the British naval aircraft 
carricr, Hermen, and the flat, open space is 
fa landing-deck for the seaplanes she 
mothers, 

‘The superstructure has been com- 
pacted into a five-story starboard tower. 
The craft is ballasted heavily to port to 
compensate for the weight of the tower. 
Exhaust from her engines escapes through 
horizontal funnels at the stern. 

"The Hermes is said to be the finest eraft 
of her type in the world, 


Motes may be controlled by placing tea 
spoonful quantities of concentrated lye in 
their runways at 25- and 50-foot intervals, 
recent experiments indieate. 
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World’s Largest Bell 
Cologne Cathedral 


“THE largest bell in the world, ma 
nificent modern example of the bell- 
maker's exacting and historic craft, was 
completed recently for the tower of the 
famous Cologne cathedral, in Cologne, 
Germany. The ornamentation of the 
great bell, although simple, is said to 
have been wrought with rare artistry. 

Tts ancient predecessor in the old 
steeple was removed during the Great War 
and melted for use as metal for munitions. 

In the photograph below workmen are 
shown moving the bell on rollers by 
means of block and tackle, 


for 


the Babylonian kings, more than 5000 
years ago. It is shown between the fingers 
of the hand above 

‘The smallest v 
years ago 
pages, rests 
pictured abo 


lume, made only a few 
everal hundred 
the hand as 


“Shopper's Pencil and Vanity Case Combined 


ESIGNED especially for the woman by removing a cap, which contains « 


shopper, at uauneel combleation of day's supply. of powder. In the lower 
penell, powéer pull, and rouge stick la part of the bolder fe another compart: 
Pandy ether for jotting down shopping ment. with an extra mupply of Tend for 
notes or for Tenewing the couplasion: the pene 
While the 
Pl 
Though to be 
cried ina 
compartment of —™ 7 4 
a small hand- | | ol > 
fee, ths wos 
at the 

folder serves 28 > s 
the vanity 4 4 
Powder pu . 
Eacetn L © 
musde avallale The poell wth oop romeved, showing pevder pull end rouse 


“Auto Grasshopper” Survives Hard Bumps 


N EMBANKMENT at a danger- 
ous turn In the road probably 
would hold no terrors for a newly 
Invented automotive “grass 
hopper” shown below in 
sirduring ati 6. ay 
foot jump. © 
"The car, the 
genious. crea: 


claims. Also, it is anid to be fire- 
proof, so that'a bad erash could not 
set it ablaze, 

Although the ear seems to lack an 
engine, it has one, just in front of 
the rear wheels 

It is the inventor himself who is 
shown in the picture below handling 
\ his acrobatic car, 


engineer, 
extraordinarily, 
powerful 
springs, so that 
‘even a hard fall 
ynnot smash it 
if it Iands up- 


Model of a da Vinci Plane 
Built from His Plans 


LTHOUGH for centuries it has been 
that Leonardo da Vinci, 
brilliant medieval engineer and renowned 
painter of the ‘Mona Lisa,” had made 
extensive researches in aeronautics, the 
recent discovery in an Italian monastery: 
of parchment records of many of his 
researches was the modern world’s first 
concrete knowledge of them. 

Below is pictured a model from one of 
his sketches, built recently at the National 
‘Museum of History, at Washington, D.C. 


‘Model built from da Vinel sketch 


It is an impressive witness to the creative 
foresight of the great artist. 

Da Vinct approached the problem of 
flight by analyzing the equipment of 
birds. "Thin model is designed to be 
flown by the flapping of the wings, oper~ 
ated by a pilot lying prone on the frame. 


Healthiest Year on Record 


HE last year has been the healthiest 
year on record in the United States, 
according to statistics of the U. 8, Publie 
Health Service and leading insurance 


companies, Tuberculosis, heart disease, 
apoplexy, Bright's disease, influenza, 
Pneumonia, and diabetes all showed a 


‘substantial decrease from the year before. 
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Carves Wood Models of Famous Locomotives 


W TH his knife, Ernest Warther, of 
Dover, Ohio, for years has been 
recording the history ‘of locomotive 
building in wood. His astonishingly 
detailed carved models have been in- 
sspected by thousands, including admiring 
fellow earvers, at exhibitions. Even to the 
fittings of the pipes that run along the 
body, and to the smallest detail of the 


How to Flavor Your Coffee 


HERE is a best way of doing every- 

thing—even of putting sugar and 
ream in your coffee. In fact, to put sugar 
and cream in your coffee is quite wrong, 
according to the dairy experts of the U. $. 
Department of Agriculture. The correct 
procedure, they say, isto put cream in the 
cup, then the coffee, and add the sugar 
last of all. This will prevent the cream 
from “feathering” should it be slightly 
‘sour. Coffee poured on cream and sugar 
in a cup is almost certain to result in 
the cream's curdling. 


Sidecars Carry Farm Products to Market 


FPEW appreciate how versatile 
a ‘yance a motorey 
In Wales, many farmers 


who live a consi distance 
from the city and eannot 
afford to pu trucks, 
carry their products. to 
market in crates attached 

to motorcycle sidecars 


Even a partly grown calf, as the 
picture shows, can be transport 


conveniently. It will be observed 
‘also that besides. the the 
car is carrying a smaller 


erate just in fr 


couplings, his wooden miniatures are 
faithful reproductions. 

His collection now includes models of 
most of the famous locomotives that have 
marked epochs in the development of 
team transportation. ‘These range from, 
Sir Isaac Newton's tiny locomotive to the 
famous "999," holder of the world’s loco- 
motive speed record, 


“er, 
Radio through 120 Feet of 
Solid Rock 


RADIO waves can leap through 120 
feet of solid rock about as swiftly as 
through free air. ‘This was demonstrated 
recently at Rocky River, Ohio, when a 
receiving set placed that distance under- 
ground in a mine shaft. picked up con- 
‘certs from local and distant stati 

‘The set was used with a highly direc- 
tional loop. Because the tunnel at no 
point was higher than 514 feet and aver- 
aged four feet in width, the sides and 
roof exerted a marked ground capacity. 
This was overcome by swinging the loop 
parallel with the mine shaft, proving 
that the radio waves heard were pene- 
trating the rock, not entering the mouth 
of the tunnel. 

A loudspeaier was used. Local stax 
tions came in very loud, and many dis- 
tant stations were heard faintly. 
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New Motor Fuel to Silence Knocks 


Y THE middle of this summer you 
will be able to purchase at ap- 
proximately 90,000 filling stations 

in various parts of the country, a fluid 

that will double the efficiency of your 
automobile, eliminate the troublesome 
motor knock, and give you 100 per cent 
greater mileage in. addition, according 
to engineers of the General Motors 

Research Corporation, inventors of the 

product. This liquid will be mixed in 

small quantities with your regular gus 
line, at the additional cost of thre 

a gallon over the current pric 

it'is announced by authori 

‘The name of this 

new produet 

“ethyl gas,” a 

combination of 

commercial guso- 
line and tetra 
ethyllead. It is 
the fruit of seven 
years of research 
in which chemical 

ought a 


finerease the effi- 
cleney of the aso 
Aine motor. 

For a long time 
fit has been com- 
mon knowledge 
among experts 
that only five per 
ent of the ine 
herent power of 
the fuel used in 
internal combus- 
tion engines ordinarily is utilised 
by the motor; that the other 
95 per cent is wasted through the 
exhaust blown into the 
air without doing « bit of useful 
work. ‘To reduce this waste, de- 
ignore have known that it is 
necessary merely to increase the 
power of the motor by increasing 

compression, but they also 

Inown shit when this to 
raised beyond certain well de- 
fined mits, the engine begins to 


ECOGNIZING that the stan- 
dardization of fuel composi 
tion was one of the necessary: 
achievements toward realizing the 
perfect motor, the engineers of the 
General Motors Research Corporation 
‘at Dayton, Ohio, set out to discover the 
‘cause and prevention of the gus knock, 
After eareful investigation they learned 
that the knock is caused not by 
ition, as was generally supposed, but 
by the ‘creation of a high velocity as 
wave in the combustion chamber, due 
to certain imperfections in present-day 
‘This wave, striking against 
or cylinder head, causes the 
knock, which actually is the result of 
detonation 


bination, to commercial gasoline in an 
effort to find a fuel that would elimi 

the high velocity gas wave. Approxi- 
mately 2500 substances were tried and 


By Robert E. Martin 


discarded because of excessive expense, 
corrosion in the motor, offensive odor, oF 
other drawbacks. Finally it was dis 
covered that tetra-ethyl-lead would pro- 
duce the desired results. The solution 
hhad been found! 

But alas, a pound of the precious 
fluid cost $585, and the amount necessary 


lon 


ing of additional thousands of schemes 
finally produced a means of producing 
tetra-ethyllead commercially for 121% 
cents an ounce—an amount sufficient to 
‘ethylize six gallons of gasoline. The re- 
mining problem now was that of market- 
ing the new fuel, which was solved in 
this way: 


The basic supply of ethyl fluid is the 
Du Pont Chemical Company at Wil- 
mington, Delaware. ‘The product is 
shipped ‘to Dayton, where it is blended 
in a special department of the General 
Motors Corporation and prepared for 
shipment in sealed cans, ‘These are 
standard sized containers that hold five 
ters, wuficient to ethyize 1000 gallons 

of wasoline, 


FOR dinpensing, the ethyl is 
ured into a specially de- 
vending mechanism at- 
tached to filing 
station apparatus, 
allowing the pump 
to be used for 
standard gasoline 
for ethyl as, One 
revolution of the 
little erank on the 
side of the ethyl 
container liberates 
enough fluid to, 
treat a gallon of 
sgasolin 
Ethyl does not 
produce high test 
sasoline from a 
medium text prod= 
uct, nor does it 
add power to the 
gasoline proper. It 
simply changes the 
conditions under 
which fuel is 
sumed in the mo- 
tor. 
Demonstrations are reported to 
have proved conclusively the 
beneficial effect of the addition 
of tetra-ethyl-lead to gusoline, 
A single-eylinder engine running 
at about 1000 revolutions a 
minute fret was used in the 
tests, Tt ran smoothly on com= 
mercial gasoline, carrying about 
80 pounds compression to the 
square inch, ‘The addition of 
kerosene to the tank developed a 
revere knock and the amperage 
| shown on the dial dropped from 
25 to 17.5. ‘The addition of a 
small quantity of ethyl fluid at 
/ gee removed the knock and 
Drought back the amperage to 
J ‘ts original figure of 25. 


N. SEVERAL standard automobiles 

the normal compression of from 60 to 
90 pounds was raised as high as 160 
pounds to the square inch, which, under 
hormal conditions, would produce violent 
knocking. With ethyl gas these cars 
climbed steep grades in high speed at 
Jess than 10 miles an hour without even 
‘a trace of a knock and without the 
lightest injury to the engine. 
‘What will this discovery mean to the 
motorist, to you and your neighbor? If 
general usage substantiates preliminary 
demonstrations, it will mean that the 
efficiency of your present motor will be 
doubled; the power that may be obtained 
from gasoline resources will be doubled, 
the life of your ear engine will be length- 
‘ened and the operating cost will be cut, 
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Better Tools for the Housewife 
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Weighted Strap Supports 
Ash Receiver 


VERY housewife who has had to lean 

tobacco ashes from the rugs knows 
by sad experience the trouble that is 
caused whenever an ash receiver topples 
from its precarious perch on the arm of 
a chair or davenport. To prevent just 
such accidents there has been invented 
‘a decorative weighted strap designed to 
serve as a convenient anchor. 

‘The strap is weighted at each end, 
while the receiver is attached to it at the 
center by means of a spring clip. When 
the receiver is to be used, the strap merely 
is thrown over the arm of a chair, where 
it holds the receiver firmly without danger 
of spilling. 

When the receiver is to be emptied, it 
can be removed from the strap almost 
instantly. 


‘The electric bench machine with rotary saw attachment, used In cutting lumber 


Sprocketless Movie Machine to Save Film 


NEWLY designed sprocketless mo- 
fon-picture camera and projector 
device designed to do away with all 
sprockets und star wheels, thus eliminat- 


wideview and widescope motion-picture 


The chief advantage claimed for the 
new machine is that it will permit a film 
to run more than three years without 
‘showing material signs of wear. Present- 


Electric Bench Machine 
Has Many Uses 


N ELECTRICALLY driven bench 

machine with a rotating toolholder 
adapted to work at any angle and to a 
great number of uses, recently has been 
developed. It consists of an electric 
motor and a horizontal carrier bar, to- 
gether with necessary fittings for carry- 
ing tools, 

‘The machine may be used for sawing, 
grinding, shaping, and tenoning. It also 
will carry lathe and jigsaw attachments, 
as well as a flexible shaft that permits its 
use for drilling of all kinds, 


A “Human Radio” Theory 


HE startling theory that every human 
being is a veritable wireless station, 
ending out waves of varying length that 
him in his daily work, is advanced 
he famous inventor, Lakhovaky. He 
lls these waves “human rays." 
Lakhovaky believes that eventually it 
will be possible to eliminate maladies by 
overcoming radiations of microbes, and 
that some day men may converse at a 
distance by directing their own waves. 


day perforated film is good for only about 
three months, Another advantage is that 
the rollers are adjustable for shrinkage of 
film. ‘Thumbscrews at the ends of two 
rollers permit them to be expanded 

a thousandth part 


the film 
into shape, though gently, it is claimed, 
without tearing, doing the work that the 
star wheel does in the ordinary machine 
without jerking the pictures before, the 
frame, It also is said to frame the pie- 


ignal Lights Save Diners 


MINIATURE trafic towers are bei 
in New York to carb the flow of oratory. 


Amber and green lights warn the speakers 
that their time is about to expire, while a 
red light is a signal for a full stop. 


tures perfectly. 


In addition, the 
inventor elaims his 
machine will per 
mit the projecting 
of old and worn. 
out film that has 
been shelved be 
ceause the sprocket 
hole become 
worn and torn 
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Core Drill “X-Rays” Gonctets cae F a 


A. FEW years ago it was x difficult problem 
thickness or cross-section composition o' 
tion or pavement. ‘The general character 
learned by taking samples during construction 
samples were representative or not depen 
‘The results of such tests often were of little val 
sometimes worked with the idea that their ser 
by the perfect samples that they tured in. 

‘This condition has been remedied by the invent: mae 
that "X-rays state highways or foundations. It cor 
rill that extracts from the pavement a small core 
quantity and quality of workmanship and material, from ¢ 


‘on the 


foundation to the upper surface. ‘The test 
takes only 20 minutes and the small hole 
it leaves can be plugged up quickly. 

Two advantages of the drill that 
ert thie operation are the se of 
inexpensive steel shot for the drill 
instrument instead of the costly black 
diamonds used in other types of core 
drills, and the ability of the machine to 
cut cores of ample size. The cores are 
actual records of the finished road, and 
any kind of modern road material ean 
be tested. 

‘The highway departments of Penn- 
sylvania, Illinois, Ohio, and other states 
now operate these drills ux part of their 
regular equipment, 


Pneumatic Auto Springs 
Are Adjusted Easily 


AIR-CUSHION springs to replace the 
‘usual elliptical springs for auto- 
‘mobiles have been invented by James G. 
Hughes of Cincinnati, Ohio, who claims 
they offer greater resiliency, quicker 
action, and improved riding qualities. 

‘Three inflated pneumatic rubber tires 
of small dimension are joined by alu- 
minum rings or washers, which in turn are 
joined by a series of stecl rods. Bolts and 
hugs for attaching to the car complete the 
appara 

Tron rods extending from one end of 
the car frame to the other and connected 
directly between the pneumatic springs 
and the car frame prevent side slipping. 

‘Twenty pounds air pressure ix suff 
cient for a large passenger car. For 
amaller cars only two sections of the 
cushion need be used and the air pressure 
can be regulated. 


Novel Advertising Display 
Made of Glass Tubing 


POSTAL display ‘eBlicts ere ned to) 
be obtained by an inexpensive yet 
attractive advertising sign composed of 
@ continuous length of glass tubi 
formed to any desired shape, through 
which brightly colored liquid continually 
dances. 
This is accomplished by connecting 
the inlet end of the tubing with a tank 


‘Map of England in colored tubing 


of colored water. From the tank small 
‘quantities of water drop into a glass tube 
container fitted with a side tube air vent. 
‘The liquid falling into the container 
draws air through the vent, breaking 
the stream of liquid into continually 
moving bubbles that work their way 
around the outlines of the sign. 


Telescope and Microscope 
in One Instrument 


EMBODIED in this useful combi 
tion optical instrument is a pris- 
matic telescope that can be converted 
‘quickly into an efficient microscope. All 
that is necessary to make the change is 
to attach « small tubular fitting that, like 
the telescope itself, can be carried in the 
vest pocket. 

The original telescope insures a three 
or sixfold magnification, while the micro- 
scope amplifies 42, 84, or 180 times. 

‘The same instrument may be used for 
examining small opaque objects, thus 
constituting what might be termed a tel- 
escopic magnifying lens. 
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Calculating Machine Carried in Pocketbook 


N INGENIOUS calculating machine 
‘that fits in the pocket and is operated. 
merely by inserting a metal stylus in 
holes corresponding to figures and push- 
ing the holes to the ends of their columns, 
adds, subtracts, multiplies, and divides. 
‘The machine is carried in a leather case, 
and is the size of a pocketbook and may 


Simple Scraper Removes 
| Mud from Shoes 


‘0. KEEP mud tracks from the house 

‘and particularly from the parlor ear= 
pet and s0 save the housewife unnecessary 
Iabor in stormy weather, the simple but 
effective shoe scraper shown above has 
bbeen devised. It is equipped with a long 
handle to obviate the necessity of bending 
in removing mud from the shoes. 

‘The scraper is a double-edged metal 
knife attached to two metal prongs. The 
upper edge is used to scrape the soles of 
the shoes, while the lower edge is curved 
to fit the heels and uppers 


‘Recent tests by the Society of Automo- 
tive Engineers and the U. S. Bureau of 
‘Standards showed that autos skid less on 
‘lean, wet pavements than on dry ones. 


be used inside of a ledger if desired, 

‘The top of the stylus is an automatic 
pencil that may be used for tabulating 
calculations. The machine contains no 
wheels or springs and does not require 
oil 


n 
Mistakes are recorded automatically. 
‘The result of calculations appears on both 
the addition and subtraction faces, s0 
that debits ean be added on one side and 
credits on the other, ‘The final figure on 


the subtraction face shows balance due, 

Electric Screwdriver and 
Wrench Combined 

N ELECTRIC screwdriver and 

t wrench, weighing but 15 

, has been perfected to 


speed production, cut costa and inerease 
‘convenience on hundreds of jobs 
It is designed particularly for driving 


and lagserews and 
Targe bolts. The 


Weighted Extension Lamp 
Always Stands Upright 


JESIGNED especially for use in shops 

‘or garages where light is required in 
places remote from connections, a new 
extension lamp not only will right itself 
if overturned, but will pay out or reel in 
its own cord. A wire frame protecting 
the bulb is surmounted by a hook by 
which the lamp can be hung. 

‘The weight of a ball base, which con- 
tains many yards of cord, causes the 
light to right itself. ‘The length of cord 
desired is obtained simply by connecting 
with a socket and then earrying the light 


Y 
& 


“The complete extension lamp equipment 
where it is neoded, the cord paying out 
from a weighted spindle within the ball. 


When finished with the light, the user 
disconnects it from the socket and rotates 
the wire guard, which draws in the cord, 
the weight, which is also rotating, aiding 
the operation. 


SreaM from locomotive boilers is being 
used by the Southern Railway to kill 
weeds along the right of way. Passing. 
through perforated pipes the steam hits 
the weeds at a high pressure. 


Novel Pistol-Watch Fires 
Bullets through Stem 
AS A protection against thugs, a 

aah inventor reontiy Susans 
watch which, to all outward appearance, 
Toots Innocent. enough, but which in 


reality is a 
small 


gun, which con- 
tains four bul- 
ets of small 
caliber, The 
bullets are fired 
by pressing a 
small trigger on 
the edge of the 
watchease. 

An ordinary wateh guard is attached to 
the "timepiece" as a disguise 


hoot 


Alcohol as a Pipe-Cleaner 


THE usually disagreeable task of clean= 

ng a tobacco pipe that has been used 
for a long time is suid to be accomplished 
thoroughly and quickly, simply by apply- 
ing a match to the little device shown 
above. 

Tt consists of a glass tube with a bulb at 
one end, attached to the pipe stem by a 
rubber tube. 

‘The bulb end is filled with aleohol and 
heated for a few seconds over the flame of 
‘a match, ‘The heat causes the alcohol to 
flow through the 


Fring it eek take 
the bulb. 


“The Sie track with its 8S-ft ladder 
Shown lly extended a the Fak 
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Huge Armature Holds Company “of § Soldiers 


ITHIN this gigantic armature, a 

whole company of Swedish soldiers, 

172 men, is seen assembled, with plenty 
of room to spare. 

‘The 11,000-volt dynamo of which it ia 


part will feed power to the Swedish 
State Railway. It is one of a number of 
huge dynamos being built for the Swedish 
General Electrie Company, now tapping 
‘Sweden's enormous water resources, 


London Fire Department 
Has 85-Foot Ladder 


N_ 85-FOOT extension ladder that 

serves either as a fire-escape or a 
water-tower, is the last word in equip- 
ment of the London, England, fire de- 
partment, It is carried on a 65-horse- 
power motor-truck chassis. 

‘The hydraulic pressure for raising, ex 
tending, and revolving the ludder on its 
turntable is provided by a three-throw 
pump at the rear of the truck, driven 
from the engine shaft. The l 
extended to its full height, 
Jess than a minute. 


Airplane Hand Crank Aids 
Fliers in Starting 


ORDINARILY, two men are required 
to start an airplane engine, one at 
the starting switch and one turning the 
propeller. Aviators forced down in tinin- 
habited districts find it difficult and 
sometimes impossible to start their en- 
gines if they are operating the plane 
alone. For this reason, many planes of 
tthe latest design are equipped with cranks, 
resembling automobile cranks. ‘These 
permit the aviator to turn over the engine 
while operating the switch. 


Radio Velocity Measured 


USING motion-picture device, ex 
perts of the Radio Corporation of 
America recently succeeded in measuring, 
the velocity of radio impulses, A radio 
signal was recorded as making a circuit of 
8500 miles between the corporation's 
sending station at New Brunswick, N. J., 
and Warsaw, Poland, in .054 second. 
‘A Ld-tube receiving set was used, 
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His Business Is Collecting Spider Webs 


PIDERS usually are considered little 
more than a nuisance, but to George 
Hannes of Toledo, Ohio, pictured above, 
they have been’ the backbone of an 
‘unusual business for the past 35 years. 


The World's Largest Shell 


MONSTERS of the past and present 
‘are being mounted and cast in re- 
productions of their original form in a 
special department of the British Na- 
‘tural History Museum at London. 

Huge models of prehistoric creatures 
often are made up {rom a few bones. 

‘One of these is a restoration of the 
world’s largest shell, shown above. It is 
a gigantic fresh-water shell standing 
higher than a man. The actual spe- 
cimens on which the model is based were 
found in rock strata, 

‘Two of the original fragments are 
shown. One of them is held by F. 0. 
Barlow, who constructed the model. 


Hannes is a spider expert who collects 
spider webs for use in surveying instru- 
ments, The fine strands are the strongest 
and the thinnest obtainable, Since they 
are only about five ten-thousandths of an 
inch thick, they are said to serve better 
than any other substance for the cross 
hairs on the surveyor's telescopes or for 
field glasses. 

‘The web is taken from the insects by 
allowing them to drop from a loom. As 
fast as they drop, the web, left behind, 
is wound on spools and placed in storage. 
A certain species known as the Michigan 
gray and brown spotted spider is raised 
for the purpose. 


‘This Man-Made “Caw” 


LACK days are ahead for crows. 
Hereafter not even the friendliest 
“caw” ean be trusted. It may be a 
‘man-made lure ealling them within gun- 
shot. For a crow call said to imitate their 
cries perfectly has been invented for 
the use of farmers w rops 
suffer from the 


There 
may be taken apart 


and 


‘The Hard-Working Elephant 
Enjoys His Bath 


N ELEPHANT driver at Kandy, 
Ceylon, is shown below, giving his 


charge a thorough washing after a hard 
day's work. 
Although it is not generally known, 


the elephant is one of the cleanest of ani- 
mals and one of his greatest delights 
is playing about in water 

‘This one seems to he enjoying his bath 
thoroughly. 


IN THe Siskiyou Mountains of California, 
forest rangers report the discovery of a 
tribe of Indiana who communicate only 
by whistling and who can talk to birds. 


Lures Crows to Death 


Crows find little sympathy from the 
farmer. Not only do they destroy farm 
‘crops and raid poultry yards, but they are 
‘a menace to useful birds, ‘whore nests 
they rob. 


Writes, Prints, and Binds 
Books Single Handed 


NE of the most unusual “one-man 
jobs” in history was completed 
recently when Dard Hunter turned out 
200 copies of a book on which he per- 
formed every task himself, from the 
writing of it to the finished volume. 
‘The book—a history of papermaking — 
the outgrowth of several years of 
research on the part of the author-maker, 


his manuscript completed he made 
enough paper for 200 volumes, then cut, 
cast, und set his type, printed the edition 
himself, and finished his task by doing 
all the binding, The volumes are said to 
bbe examples of fine workmanship, 


POPULAR SCIENCE MONTHLY 


37 


Young Inventor Feeds Calf by Clockwork ‘ 


VEN the farm animals are learning to 


a lad by the name of 
Robert Ralph owns a hungry calf whose 
feeding took too much of its youthful 
owner's time, So he perfected an auto- 
matic feeding machine with an alarm 
lock attached. 


At feeding time the alarm rings and 
the calf comes scampering across the 


barnyard to his meal. The clapper on the 
bell releases a ball that opens a shoot and 
lets the grain from a hopper drop to a 
feeding trough below. 

All Ralph has to do is fill the hopper 


Midget and Monster in Armature Building 


A STRIKING example of the most 
recent progress in the construction 
of electrical machinery is offered in the 
photograph below, which shows a giant 

ing 96,000 pounds and a 
ually complete, weighing 


614 ounces, 
Both armatures were assembled in the 
ame building of the Schenectady Works 


of the Generai Electrie Company. 

‘The huge piece of apparatus is for a 
motor that is being constructed for use in 
‘4 steel mill of the Ford plant. The 
motor of which it will be « part will 
develop 4500 horsepower, and the 
‘armature will revolve 67 times a 
minute. 

‘The tiny armature winding that is 
shown in the hand of Miss Edith 
Bartlett was rewound by the service 
department for use in a small blower 


The young 
Pete hol 


{ng the” mi. 


winding is 13 1/3 feet, while that of the 
midget is only 114 inches, 


with grain, set the clock for feeding time, 

id let the calf do the rest. ‘The young 
inventor ix shown above with his ine 
genious homemade machine, 


A Giant Radio Insulator 


“THE largest. radio insulator in. the 
world is used by the navy at high- 
power stations and is known as the Navy 

ists of two parallel 


tenna end 

‘The over-all length of the complete 
insulator, including yokes, is eight feet 
534 inches, The working load is ap- 
proximately three tons. Under test these 
units, flashed over, when wet, at about 
460,000 volts at 60 cycles, 
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“Sheep Dip” for Autos to Combat Hoof-and-Mouth Epidemic 


IN FORMER days of cattle epidemics, 
the four-footed creatures were the only 
ones subjected to rigorous disinfecting 
baths, but seience today recognizes no 
dividing lines and includes the automo- 
bile in the list. 


As a preventive against the further 
spread of hoof-and-mouth disease, which 
fs threatening the live-stock industries of 
the atate of C where a statewide 
quarantine was declared, disinfecting 
troughs for cars have been placed at many 


county lines, and all cars must use them, 

In order to check the carrying of germs 
by man over broad areas in the state, 
every automobile must pass through 
shallow vats filled with strong disinfecting 
fluids before passing into the next county’. 


Kerosene Spray Designed 
to Clean Auto Engine 
A 


KEROSENE vapor spray device for 

cleaning grease, oil, and dust from 
automobile engines and other machinery 
recently has been developed. It consists 
of a nozzle with a double jet, one of which 
is attached to the compressed-air line and 
the other to a kerosene can. 

‘As the air is released from the airline, 
passing through the hose and out of the 
jet, it sucks up kerosene through the hose 
connected with the can. ‘The cleaner is 
operated on the injector principle and a 
powerful spray of kerosene and air is 
thrown against the motor, quickly clean- 
ing off dirt and grease. The flow of 
kerosene can be regulated at will. 

After the engine surface is cleaned, the 
kerosene is shut off and the motor is dried 
with the air. 


Lightweight Car Designed without Chassis 


JN ,THE, production of 1 remarkable 
automobile without the usual chassis, 
a French engineer claims to have achieved 
an improvement that may have a revolu- 
tionary effect on automotive design. 
Instead of the usual frame, a single 
beam connects the front and rear axles 
‘The engine, instead of being under the 


Bicycle Lock Holder 


BICYCLES are safeguarded more con- 
veniently against theft, it is claimed, 
with a new lock holder that is attached 
permanently to one of the rear frame 
supports and will work with any padlock 
of the proper size that has a hasp long 
enough to reach the opposite frame sup- 


‘The sheath in which the lock reste 
hhinges back when the wheel is locked, 
covering the heads of the screws that 
attach the holder to the frame. When 
thus hinged back, the sheath is closed at 
the bottom by ‘a clip with two holes 
through which the two rods of the hasp 


LAN ARTICLE on the thyroid land, 
‘announced for this month, will be 
published in a forthcoming jsstse, owing 
to the fact that important additional 
material is in process of preparation by 
the author. 


oxen, 


hood in front, is mounted in the rear, 

‘Advantages’ claimed for this type of 
‘construction are that less material is re- 
‘quired in construction, tire wear is les 
sened as the result of the decrease in 
‘weight, and transmission is improved. In 
addition, the narrower body offers lest 
wind resistance. 
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DESIGNED especially for 
struction work, a new two-w 


truck runs backward or forward with 
Tn ot 


words, it always 
direct 


ual faellity. 
mn Peach, 


Motor Truck with Two-Way 


way without the necesity of turning 
around, ‘Thus the necessity for filling 
ditches and removing forms for turning 
Purposes is obviated. 

In addition, the short whe 


0 CLEARLY is the position of the 
in the cylinder indieated by a 
recently invented timing tester, that the 
user can time the spark and valves, be- 
sides determining quickly the correct fir- 
ing order, enabling him to assemble the 
ignition wires properly—all without dis- 
mantling the engine. 

‘The device consists of a balanced 
plunger surmounted by an indicator ball. 
‘These rise and fall with the compression 
fn the ‘The upper part is used. 

Besides the 


ly. 
tester also determines precisely 
when the cylinder is ready to burn out 
earhon, for ton is 
at top dead center, with both valves closed. 


Portable Trouble Lamp Useful to Campers 


FFOR nat repaicx on the road or lighting 
‘an auto-camper's tent, this new port 
rouble light is especially 


A heavy spring clip with rubber grips 
fastens the light at 
almost any part of 
the car, The frame 


“The trouble let with 
a atached 


‘can be swung in a complete circle, bent up 


‘or down, of aet at any angle, throwing the 
rays exactly where they are needed. 

‘A 10-foot cord plugs into any’ light 
socket on the ear. 


Drive Designed for Road Work 


inches—and specially arranged stecring, 
mechanism make it possible to turn the 
truck in an unusually short circle, 

‘The machine is shown above dumping 
its load into a conereto mi 


Auto Engine Used to Run 
Garage Elevator 


“THE Ford engine has been made to 
‘serve many purposes, but none more 
unusual than that to which an inventive 
garage owner has put it. He makes it 
drive an elevator that transfers auto- 
mobiles from the first to the second floor 
of the garage. 

‘The engine was mounted on wooden 
framework and attached to the 
ing beams of the elevator mech 
shown above. A Ford rear axle s 
squared at one end, fitted 

‘socket of the engine, 
fat the rear by a cross bar holding a rear 
ale roller bearing. 

On the projecting end of the shaft was 
keyed 2 two-foot separator pulley. 
‘V-shaped wooden blocks were fitted in the 
rope groove of the five-foot elevator pul- 
Jey, and an old belt running between the 
pulleys completed the unique and in- 
genious outfit. 


60 POPULAR SCIENCE MONTHLY 


Metal Bucket for Berry 
Picking Saves Fruit 


BERRIES and other soft fruits can be picked 
‘more conveniently and with less loss from 
raises, it is claimed, with a new bucket de- 
gned' to hang from a band across the 

‘ker's shoulders 

The metal container, open at the top and 
vottom, incloses a canvas bag that also can be 
pened at both ends. While the bucket is being 
lied, a ring attached to the edge of the bottom 


Times and 
Photographs Runners 


HUGE 
dials, 


said to record time to one 
thousandth of s second, has been in 
vented for important athletic conte 
such as the Olympic Games this summer 
with a that 


Tt can be connected 


pistol. Its hands are stopped the 
instant the runner breaks the finish tap 
‘The clock and its hands are so large that 
the time ean be read by many of the spec- 
tators; yet by means of its three dials itis 
graduated down to record fractions of 


GEASS 20 tour that when bi 
‘hollow sphere it" can be’ Kicked 
about like a football has been invented by 
Doctor Horak, a Czech engineer. While 
he does not claim to have found the secret 
of unbreakable glass, he declares his glass 
is tougher than any heretofore known. 


mouth of the bag is engaged by 
top of the metal body on the front, 
the bag. 


ap near the 
closes 


‘When the bucket is set on the ground, 
{it rests on supports that keep the bottom 
of the bag from touching the ground, and 
thus prevent bruising of the fruit. The 
metal body also protects the fruit from 
side blows or pressure. 

‘The snap and ring are disengaged when 
the bucket is to be emptied, opening the 
bag and allowing the fruit to be deposited 
gently in a receptacle, 

‘The bucket has a concave back con- 
forming to the picker’s body. 


How Much Science Do You Know? 


SCIENCE is an indinpensable part of our daily lives. There, is a 
‘<ientife reason for nearly everything ye do, and, every. article we 
tne. How much do you know about the "ety of these things “For 
i ‘ows that » soap bal 


tance, one is always round, but 
‘can, you tell why this is s0? 
ina the explanation of some ofthe unde of similar auestions 


nt into. science 


that come up daily will ive you s liberal 
found - ey ‘on various subjects 


willbe found a doten questions picked at 
Frew many of them can you anmwer correctly? 
shave written dove the angwers o the best of your ability 
tuimbckta pag 1 apd se how sen yo ret ut dat re 
thecorrectanwwers unt you have ach question thoroug 
‘then SSemon yous Tends Tiere wil be 12 ave quienes 


1. Why is a man usually stronger than a woman? 

2. How could you start a fire if you had no matches? 
3. How large is the earth in thickness and circumference? 
4. Why are there no fish in the Dead Sea? 

5. What are icebergs and how are they formed? 

6. Why does a wood fire snap and crackle? 

7. What is the largest living animal on earth? 

8. Can plants see? 

9. What was the first metal to be used by man? 
Where did the American Indians come from? 

How does a towel dry your hands? 

Why is the formation of a soap bubble always round? 


“The new bucket with canvas bottom open 


Ocean Flight of ZR-3 to 
Mark Aerial Progress 


WITHIN a few weeks the great 
dirigible ZR, built by the Zep- 
pelin Company for ‘the United States 
Government, is expected to fly from 
Friedrichshafen, Germany, for America, 
No more thrilling illustration of the prog- 
ress of modern scienee probably could be 
furnished than this of an airship under- 
taking a perilous voyage across the 
Atlantic quite as readily as would an 
‘ocean liner. 

‘The ZR- is the first passenger-carrying 
airship, designed for other than military 
purposes, to be built for use in this coun- 
try. In design and construction she is 
said to be the most beautiful and luxuri- 
‘ous airship ever built. She is 656 feet 
long and 90.7 feet in diameter—not 985 
feet in length and 130 feet in diameter, as 
‘erroneously stated in a recent issue of this 
magazine. Her total volume is 2,400,000 
cubie feet. 

Her five engines of 400 horsepower 
each are capable of driving her at a speed 
of 75 miles an hour. 


New Safety Plug Drains 
Water from Gas Pipes 


“THE dangerous stream of escaping gas 
that often accompanies removal of 
water from gas pipes is avoided, itis 
claimed, by a new draining plug ‘which 
allows the water that has accumulated 
in the water trap to be drained without 
removing the plug or allowing any gas to 
escape. 

‘The new cap is similar to the usual 
plug with the addition of « small nipple 
inserted in the bottom, In the end of this 
in a small lateral opening and a revolving 
sleeve with cap that opens or closes the 
vent. 

‘To drain the water from the trap it is 
necessary merely to turn the collar to open 
the vent. ‘The gas pressure forces out the 
water through the vent in a small stream. 
After the water has completely run out, a 
slight twist of the collar prevents any gas 
from escaping and does away with the 
trouble of removing the entire plug. 


Draining the water through the vent 


Recent Publications 
A résumé of new books on 
Science and invention 
Aulocamping, by F. B. Brimmer. 
comprehensive, practical handbook wr 
ten from the experiences of a pioneer in 


this fascinating outdoor pastime. Tus 

trated, D. Appleton & Company. 
Everyday Biology, by J. Arthur Thom- 

son. A popular and unconventional intro- 


duction to the study of living things by 
the noted editor of “The Outline of 
Science.” George H. Doran Company. 


The Kingdom of the Stara, by Charles 
Nordmann, astronomer of the University 
of Paris. ‘The enthralling story of the 
wonder of the heavens told in popular 
language. D. Appleton & Company. 

The Humanizing of Knowledge, by 
James Harvey Robinson. A discussion of 
the necessity for a common ground on 
which science and the ordinary man may 
meet. George H. Doran Company. 

Technical Writing, by T. A. Rickard, 
‘Specific instructions on the preparation of 
‘manuscripts on scientific subjects. Sec- 
‘ond Edition, John Wiley & Sons. 


Drops Eight Stories in Vest 
Pocket Fire Escape 


TT HE. proot of the pudding is in the 
sd the success of a fire exeape 

y. To prove his faith in his 
‘vest pocket fire escape,” 
of an eighth- 

York hotel 


just outside the 
y descended to the ground. 
fire escape” consists of a compact 
5 feet of steel tape tested to hold 


750 pounds. It ix 
Tittle wheel inside the ease, t 
of release being regulated by 
the bod 

attache to the user. 
Vescovi bravely demonstrated his 
device before half a dozen police and 
fire officials while a large erowd in the 
street watched his breath-taking descent, 


nwound from a 


Birds Still Champions 


FOR untold ages before the American 
round-the-world fi 

venturows. tr 
‘arctic terns" have 


ween making # trip 
of 22,000 miles each year from their 
breeding grounds in the north polar 
regions to feeding grounds in the antarc- 


tie, and back again. Man still has some 
distance to go to match the birds’ records, 


Know Your Car 


When the Starting Motor Jams 


“THE occasional jamming of locking 
of a starting motor is a problem 
that usually baffles the auto driver 
who fails to understand that it is 
chiefly his own fault. If the priming 
rod is not pulled out long enough in 
pressing the starting button or foot 
switch, not enough gas is drawn into 
the cylinders to fire all of them. 

‘The result is that if the engine is 
cool, the motor turns a revolution or 
so and when the unfired cylinder is 
‘on the compression stroke, the piston 
‘compresses the charge and rebounds, 
‘turning in the opposite direction. 

‘When the foot presses the switch 
fat this time, while the flywheel is 
turning in the reverse direction, the 
pinion is thrown into engagement and 
the two oppositely turning gears— 
the starter gear and the flywheel gear 
—are engaged. Since one cannot 
‘overcome the inertia of the other, the 


result is that the compensating spring 


not press the switeh until the motor 
has time to come entirely to rest. 

‘The best way to free a locked gear 
is as follows: Engage the high-speed 
gear with the cluteh in and the igni- 
tion switch thrown off. Now grasp 
the spokes of one of the wheels, and 
turning this wheel as if to move the 
ear forward, take out all the lost mo- 
tion. ‘Then quickly turn in *he op- 
posite direction as if to back the ear. 
Try this several times, making an 
effort to increase the movement of 
the car each time by applying more 
effort. 

Usually the motor can be dis- 
engaged by this method and the 
Inbor of removing the starter can be 
avoided. 


a 
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Adventures in Home Ownership 
We Plan Household Equipment, Specifications, and Contracts 


exper 
until Jim 
should materialize, and finally of their 
selection of the building plans for a 
permanent home. 

‘in the following article, 
the story of the Hunters 
fs concluded. When you 
have read it, you won't 
want to miss an equally 
Feadable series on how 
building a house, 
beginning next 
month, 


ULLY two weeks had elapsed since 
Thad heard from Jim and Marion 
Hunter about their proposed new 

home. It was no surprise to me, therefore, 

as Laat on my screened porch reading the 
paper one Sunday morning recently, to be 
hailed cheerily from an approaching motor 
car and presently to see Jim and Marion 
hurrying toward me across the lawn. 
“We've bought the land!” announced 

Marion breathlessly, sinking into the 

couch hammock at iy side, “Half an 

acre of it.” 

‘As usual, it’s compromise,” laughed 

Jim. ion wanted to be ina thickly 

‘ettied suburb; I in the country. We've 

located just where the two seem to meet, 

and land enough for lawns, flowers, and 

a garden is not too expensive. ‘The altera- 

tions in the plans are complete, specifien- 

tions are being drawn, and we expect to 

‘be ready to start building soon.” 

“And we thought that pethaps you'd 
have a few suggestions to offer about let- 


By Phil M. Riley 


Noted American Authority on 
“Architecture and Building 


ting the building contracts,” Marion 
chimed in, “Possibly, too, you can give 
us some ideas on equipment that might 
help in rounding out completely the 
specifications for our new home.” 


ing the suggestion that, if they eared to 
look, I might show them some of the 
things that had given me pleasure in my 
‘own home. And so we strolled out into the 
yard, where we began with a discussion 
‘of outdoor specifications. 


going to be shingled. Use cypress. It's 
the most lasting of woods. Dip the 
shingles in shingle stain before laying 
‘and never paint them. Paint on a shingle 
surface encourages dry rot under it. You 
‘ean get a cream or the good old plantation 
white in a creosote stain that sinks into 
and preserves the wood, and it ean be 
used on both the shingles and trim. 


“TET me urge you also to have a slate 

roof,” I went on. “It costs more at 
the start,’ but it's permanent, fireproof, 
and of excellent appearance—a good in- 
vestment. The same is true of copper 
conductor pipes, flashings and valleys 


fon the roof and sereen wire, In building 
4 permanent home, it pays in the long 
fun to buy the most enduring materials. 
Don't think of using ordinary building 
bricks for your chimney and fireplace, 
The various tapestry types have a de 
lightful texture and variety of color that 
are well worth the slightly additional 
price 
As we passed around to the back of 
house, Marion's eve caught the 
anderground garbage receiver near the 
thack door 


“Thatisa good thing, ian'tit?” sheasked. 

“Where garbage collections are depend- 
able, it’s the best arrangement,” [ane 
‘swered; “otherwise an incinerator is de- 
sirable, See, it opens with the foot like 
this, and the pail comes out for emptying. 
Dogs, eats and flies have no chance to get 
at the garbage and a clean service yard is 


“YZ HAT'S that?” asked Jim, pointing 
to a metallic door in the basement 
wall near the garage driveway. 

“That's my coal chute. See, the heavy 
steel hopper drops down and ‘catches ail 
tthe coal, while the door opens and fastens 
upward, protecting the building where 
i's most needed—no blackened and 
battered sash and window frames.” 

“How about locking it?” 

“Upon closing the hopper, it locks 
automatically on the inside, and is double 
locked by a special key on the outside. 
‘When not in use, the hopper lies in the 


chute body, out of everybody's way.” 
‘From the yard we entered the cellar. 
“How do you keep it so clean?” was 
Marion's first comment as we descended 
the stairs. 


\ONCRETE foundation walls and 

floors are a great help,” I told her; 
“but the real secret lies in’ dividing the 
‘space into several rooms by wood par- 
titions. Here at one end of the house, 
you sce, is the heater room in which is 
located’ the heating plant, coal bins, 
space for ash barrels and a full height 
basement door where the ash barrels are 
taken out, Here also the pit under the 


living-room fireplace is emptied. This 


POPULAR SCIENCE MONTHLY 


‘Yes,” I answered, leading the way. 
‘This, you see, is another separate room 
of ample size for the set tubs, an electric 
washing machine, and a mangle. 
Next [called their attention to two elec- 
trie plug sockets for the laundry machin- 
ery, and a gas connection for the mangle. 
“You'll want plenty of these plug 
sockets throughout the house,” I re 
minded them. “There should be at least 
‘one and preferably two in the wall, base- 
board, or floor of every room. Remember 
this is an electric age and provision must 
‘be made for floor and table lamps, fans, 
portable heaters, vacuum cleaners, piano 
players, irons, toasters, coffee pereolators, 
chafing dishes, waif irons and grille, alae 
various bed~ 


be a good plan 
to furnish each 
room of our 
howse on pa 
per, s0 to speak, 


and plan the 
electric wiring 
accordingly be- 
fore the house 
is built. 


“That's the 


oops all ashes and coal dust away from 
the rest of the cellar.” 

I pointed out how the hot-water fur~ 
nace und all the pipes were covered with 
asbestos, explaining that, although this 
provision costs little, it insures the 
heat’s going to the rooms above instead 
of boing wasted in the cellar. I deseribed, 
too, the automatic heat-regui 


HE regulatin 
room above. 
dial for tI 


‘You simply set, the 
temperature you want, keep 
the fire properly tended a& to cont supply 
fand removal of ashes, and the regulator 
keeps the drafts set to maintain the de- 


‘temperature day and night.” 
"tit wonderful!" cried Marion. 
es, und there is another interesting 
about my heating plant,” I eon 
tinued. “Behind every radiator in the 
house hangs a special container kept full, 
of water that gradually evaporates and 
maintains normal humidity of the 
‘This males for better health, fewer colds, 
less throat trouble and helps to preserve 
woodwork and furniture from overdrying 
with consequent shrinkage und pulling 
apart.” 

From the furnace I led them to a door 
opening into the vegetable cellar, under 
the sun porch where a garage often is 
located. ‘T explained how this cellar is 
kept cold by a concrete partition separat- 
ing it from the rest of the cellar, and 
showed them the shelves along the sides, 
for preserves and canned goods. 

“Your laundry is in the basement, too?” 
queried Marion. 


tiple clothen-ack at Uhe left. "The floor ie of waterproot rable ile 


Mt 
lighted with the 
kitehen ar- 
rangements, es 
peelally the flooring and baseboard of 
rubber tile with three-tone grain effects 


like marble. She was 
with itt sanitary, noiseless, 
waterproof, and durable qui 
features that eaught her eye were the 
large white enamel sink with combined 
draining table, and the white enamel 
electric dishwasher that when closed 
served as a kitchen table. 
‘Now I want you to look at my win- 
dows," I said, as we entered the dining 
“AIL are hung on metal 

that never rot and break nor co 
fastened like cotton cord. ‘These a 
windows, you see. Each sash slides up 
and down, yet it also ean be swung in- 
ward for cleaning both sides. Notice 
also how smoothly they slide and how 
tightly they ft in those 

metal weather strips. That 
‘means winter comfort and 
a saving of several tons 
‘of coal a year.” 

“Your front door also is 
well protected, [ noticed,” 
commented Jim as we 
passed to the living-room. 

“Yes, it has wood 
weather strips all around 
it, and that glazed vesti- 
bule on the front porch 
keeps much of the cold 
‘out in winter: It's a great 
comfort when somebody 
comes to the door for a 
few minutes, and it really 
adds distinction to the 
appearance of the house.” 


“What a delightful great fireplace!" 
cried Marion enthusiastically. 

“Yes, it iy” I agreed with some pride. 
“And that reminds me of a caution I 
want to give you. A fireplace that smokes 
isan abomination. ‘Two precautions will 
prevent it. Make sure that yours has at 
the back of its throat a smoke shelf of 
ample width to deflect the down and start 
the up draft, and that the eros sectional 
area of the flue lining is not less than one- 
twelfth the area of the fireplace opening. 
‘You'll need a flue damper. Notice how 
easily this one is controlled outside by 
this unobtrusive little brass knob." 


GONG up to the second floor, I again 
ealled attention to the plug sockets 
in the halls for table-lamp and vacuum- 
cleaner use, and I pointed out the econ 
omy of having most of the plumbing 
centralized practically in a vertical line 
fat the back of the house, the laundry 
‘below the kitchen, the hall and master's 
private baths above, and the maid's bath 
‘on the third floor over the hall bath 
“Your bathrooms are just my idoa— 
all white fixtures," said Marion, 
“The best is really the cheapest and 
most satisfactory in plumbing fixtur 
“Tile floors and wainseots 
clean and prevent damage 
splashed water, Rubber is equally good. 
‘Tubs fitting exactly into one end of the 
room with solid bases down to the floor 
prevent accumulation of unsightly and 
unsanitary dust under them, while lav 
rier supported on a standard make 
saning around them easy.” 


“THAT surely appeals to the house 
wife,” agreed Marion, 

fotice now that the bathroom door 
‘swings into the bedroom," T pointed out, 
‘See, on the back is a full-length mirror, 
substitute for a pier glass without taking 
‘up so much room. Now look at this 
white enameled steel medicine cabinet 
set into the wall with its mirror door. 


Above isthe white bathroom, 
‘Sowing tle floors and 
{ote pereeian tub and 


Seem the wall, 


pail 
toll reeptacles, At eft iste 
reskfast nook off the ttchen 


POPULAR SCIENCE MONTHLY 


Two Radio Receivers in One 
How to Build a Combination One- and Three-Tube Portable Set 


By Joseph Calcaterra 


Radio Editor of 
POPULAR SCIENCE MONTHLY 
A recent radio show I overheard 
a visitor commenting on 2 so-called 


A 


good pair of phones attached to a h 
Local stations came in loud and clear. 
‘The symbols on the wiring diagram on 
this page have been numbered to cor- 
respond to the numbers assigned the parts 
in the photograph of the panel layout. 


variable grid leak and fixed condenser. A 
fixed condenser and fixed leak may be 

used instead. 
‘Numbers 9, 18, and 19 are the detector, 
first stage and second stage tube sockets, 
Numbers 10 and 28 are the theostats, 
‘Those giving a fine adjustment 


“That set is portable,” he 
suid, “IC you happen to have 

three husky fellows handy.” 
‘This remark T kept in mind 
in designing the portable set I 
shall describe this month—a 
really portable set, yet one that | 
| 


will give just as good service in 
the home as it will on a trip. 
‘An unusual feature is the 
‘construction of the set 
units. ‘The first is 
unit; the second a two-stage 
amplifier unit, ‘These units 
‘were made for each other, so 
that the detector unit ean be 


tune (at Tet) and the detachable smplifer unit (ot Fgh) 


Rear view, showing parts lettered and numbered to correspond with wiring diragram 


used either alone or in connection with the 
twonttage amplifier. 

‘The weight of the detector unit alone is 
8){ pounds and that of the amplifier unit 
is 214 pounds, making a total weight, 
when both are used together as a single 
unit, of 534 pounds. 


GINCE the set is designed for use with 
the UV-199 and C-299 types of tubes, 
a Ab@volt C battery ean be used as the 
A battery and a small 45-volt battery as 
the B battery. ‘The C battery is a minia- 
ture 4¢-volt flashlight battery. 

With’ complete accessories includi 
phones, aerial equipment, batteries and 
‘carrying case, the total weight of the out 
will not exceed 13 pounds, if eare is taken 
to select lightweight parts. 

In designing the circuit, I have modified 
a stundard regenerative circuit along lines 
similar to those in the one-tube set 
described in the January issue, with which 
readers of PoruLan Sctexch MontHuy 
hhaye reported exceptional results. 

Using only the detector stage of the 
portable set, Chicago stations (700 miles 
away) have come in loud enough to be 
heard clearly throughout my laboratory. 
‘The loudspeaker I used consisted of a 


Numbers 1 and 
are the aerial and 
ground posts re- 
spectively. Num- 
bers 3 and 4 are 
the aerial and 
ground switches 
respectively. 
Switch No. 3 has 


| are to be preferred. 
| “Number 11 is a mica fixed 
| condenser.” Its value may vary 
from 0001 to .001 microfarad. 
‘Number 12 is the positive A 
and negative B battery post, 
‘Number 18 is the negative A 
battery post and No, 14 is the 
positive B battery post for the 
Getector stage, 
| 


the outside springs. ‘Terminal 
B connects with the inside 
spring that makes contact with 
outside spring A, while ter- 
minal C connects with the 
inside spring that makes contact with out- 
side spring D. 

‘The last jack may be a single-circuit 
jack, but the other two should be double- 
‘circuit ones, 

Numbers 16 and 17 are the connecting 
wires from the primary of transformer 24, 
‘These wires are connected with the B and 
C ‘terminals, respectively, of jack 15 
when the amplifier unit is to be used with 
the detector. 


NUMBER 20s the negative A buttery, 
‘and number 21 is the positive A 
battery connection. ‘These posts are con= 
nected with numbers 13 and 12, respec 
tively, of the detector stage when the 
amplifier unit is added to the detector. 
‘Number 24 is the first stage t 
former and No. 25 the second sta 
former. Small-size audio-fre- 
quency transformers should be 


seven switchpoints 
and two switehstops, while 
switch No. 4 is provided with 
six switehpoints and two = 
switehstops. 

‘Number 5 is the stator wind- 
ing and No. 6 the rotor winding of « 
standard or homemade variocoupler. The 
‘one used in this instance was homemade, 
having 60 turns of No. 24 disc. wire 
tapped at every 10 turns for the stator 
winding and 40 turns of No. 22 d.s.c. wire 
for the rotor winding. ‘The stator winding 
avas wound on a four-inch tube and the 
rotor winding on a 3 

‘Number 7 is a i 
23- to 2éplate) Vernier variable con- 
denser. The rotary plates terminal is 
marked A and the stationary plates ter- 
minal is marked B. 

Number 8 is a well-known type of 


‘The complete 
‘wring diagram 
used to conserve apace and to keep the 
weight of the set down to a minimum, 

Number 26 is the 414-volt flashlight 
battery that is used as the C battery. 
Number 27 is the positive B battery post 
of the amplifier stages. 

‘The panel used for the detector stage is 
10 inches long by seven inches wide, That 
used for the amplifier is four inches long 
by seven inches wide. ‘The deteetor unit 
baseboard is nine inches long by 414 
inches wide, leaving a space of one half 
inch from each edge of the panel. 

‘The baseboard for the amplifier unit is 

Continued on poge 117 


is the year's most important de- 
velopment in radio. " Re-broad- 

casting is exactly what its name implies— 
a second broadcasting by several. st 
tions of radio programs transmitted to 
them from the stations at which the 
programs take place, thus multiplying 
areatly the distance through which the 
programs travel and inereasing the num= 
ber of potential listeners 

‘Of course, in the case of presidential 
addresses and other important. events, 
this has been done many times by means 
of land telephone lines. But through the 
recent development of an extraordinary 
short-wave transmission system, the 
entire process now can be accomplished 
by radio, and the frequently discussed 
Possibility of one man's addressing the 
entire world probably soon will be real- 
ined. 


Rewer, undoubtedly 


HE principle upon which radio re- 

broadeasting depends is quite simple, 
although the technical difficulties sur- 
mounted in its development were tre- 
mendous. In re-broadeasting, « program 
is transmitted on two wave lengths. One 
ia in the broadcasting range of from 260 
to 600 meters, ‘These signals can be 
picked up by ordinary receivers within 
range, ‘The other is 100 meters or less, 
which is below the receiving range of 
ordinary receivers. 

‘The re-broadcasting stations, however, 
are equipped with receivers capable of 
picking up the short-wave signals, and, 
when they are received, they are re- 
broadeast. automatically over a wave 
length within the broadcasting range. 

Re-broadeasting is new, but it is no 
sudden development. It is the result of 
years of painstaking work by engineers 
‘of the Westinghouse Company under the 
direction of Frank Conrad. 

‘Thus far most of the work of the ex- 
perimenters has been done with » non- 


By Jack Binns 


Beginning with y 
Binns will keep you in step with 
the very latest developments in 
the swilt progress of radio, as they 
eccur each month. 
Who has followed 
practical article 
‘Science MONTHLY knows that he 
is peculiarly qualified for this 
Fitteen years ago Jack Binns, 
then a wireless operator, sent out 
from the sinking 


in the first wirelons rescue at soa. 
Since then he has kept abreast of 
radio during ite spectacular develop- 


ment, and today he is America’s 
‘most popular writer on the subject. 


directional aerial at station KDKA, 
Pittsburgh. Now a novel type of aerial 
is being developed for still greater eff. 
ciency in radiating the short waves toward 
KFKX at Hastings, Neb., the re-broad- 
casting station, and across the Atlantic 
to England. Recently the short-wave 
relay was used in broadcasting a program 
from station WJZ in New York City. 
A telephone wire carried the program to 
station WGY, Schenectady, whence short- 
wave transmission carried the signals 
successively to KDKA, to KFKX and 
to KGO at Oakland, Calif., thus covering 
virtually the whole country. 

‘The important thing is that the pre- 
liminary -work has been completed, and 
the possibilities defined. It will not be 
Jong before one broadcasting station can 
be linked up with all others. ‘Then any 
‘speaker can “tell the world” in reality. 


Broadcasting on Wheels 


ANOTHER kind of broadcast relaying 
‘that will supplement readily the one 
just described has been developed by 


Setting the Pace in Radio 


engineers of the General Electric Com- 
pany. This consists of a mobile broadcast, 
plant of low power that is used to pick up 
Programs from remote points and relay 
them by radio to the main transmitting 
station. 

A wave length of about 110 meters is 


dinary receiving sets, so that no inter- 
ference is caused, ‘The small transmitting 
‘set is mounted in a covered automobile 
truck permanently wired for operation. 
It can be run directly to the place where 
the program is being given, and put in 
operation within a few minutes. ‘This is 
an advantage over the wire connection, 
since it usually took hours to prepare the 
latter and test it for quality transmission, 


Oversea Phone Service 


AN IMPORTANT radio development, 
which is expected ultimately to give 
us commercial telephone service with 
Europe, is the so-called “side band 
transmission,” which is taking place 
every day between Rocky Point, L. 1, 


‘and England on a wave length of 5000 
meters. 

For more than a year the experimenters 
have been obtaining transmission and 
reception data every day, preparatory 
to the establishment of a regular service. 
‘They are using a system that deliberately 
suppreases the carrier wave. The result 
is greater efficiency and more selectivity 
with less power. Telephonic conversa~ 
tion across the Atlantic can be made in 
daytime by this means with 100 kilowatts, 
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practically unknown. Now it is one of 
our leading industries, Last year one 
corporation alone sold $22,500,000 worth 
of broadcast receiving apparatus, accord- 
ing to a sworn statement. There is no 


beable to record concerts and speeches recived 
‘ern, tf claimed, by the invention of the apperatat 


doubt but that the others combined sold 
as_much again. Just think of it—a 
{$45,000,000 business growing up in two 


years! 

Other radio statistics are equally im- 
pressive. There are 563 licensed broad- 
east stations, and upward of 5,000,000 
receiving sets, More than 10,000,000 per- 
sons listen in every day. More than 250,- 
000 persons are employed in radio work 
by 3000 manufacturers, 1000 jobbers, and 
25,000 retail dealers. 


An Aid to Cable Service 


‘HROUGH radio will come an era of 

speed and efficiency never dreamed 
of in transoceanie communication, in the 
opinion of Major-General George 0. 
Squier, retired, former chief signal officer 
of the army. 

Not that General Squier is predicting 
the supplanting of the cable by radio, 
On the contrary, what he urges is the use 
of radio apparatus in conjunction with 
the cable, ‘Through the employment of 
vacuum tubes, he stated recently, ampli- 
fication by several stages of the received 
cable signals could be effected, thus 
‘opening a new range of cable efficiency, 


Developments in Europe 


"THE prozres of radio abroad proceeds 
apace, although at a slower gait than 
in this country. The latest countries to 
consider the establishment of national 
brondcasting are Finland and Brazil. 
Switzerland has given up the idea of 
erecting a central national station, 
and instead will build several stations, 
probably at Lausanne, Geneva, Zurich, 
and Basel. 

‘The engineers of the British Broadcast 
Company are attempting to broadcast 
the song of a nightingale. A microphone 
and small broadcast station have been 
secreted in a grove frequented by the 
birds, 


‘The Radio Party Line 


ECENTLY the radio “party line 

‘made ite appearance, Dr. A. H, 
‘Taylor and L. C. Young, of the Naval 
Laboratory at Bellevue, Md,, have de- 
veloped a method by which ‘several re- 
ceivers may be hooked up to the same 
aerial and function independently, re- 
ceiving signals on different wave lengths 


Radio Surgery 


OW comes the radi 
knife for surgery! 
‘This latest marvel ws 
used in. Chieago hoopi 
tal recently in two can- 
cer operations. The 
“knife” resembles a 
It is connected 
ly with a radio 
transmitter that pro 
duces high-frequency 
‘current. It thus becomes 
one electrode. ‘The other 
is connected with the 
patient's body. 
Human tissue, of 
course, offers resistance 
to electric current, and 
sufficient heat is genera~ 
ted to cause the “knife” 
to burn through the skin 
quickly. The incision is 
bloodless, for it is cau- 
terized immediately. 


A Huge Business 


RADIO'S arip on the 
Public is almost un 
believable. Two years 
ago, 20 far as the public 
‘was concerned, radio was 


Here 


I 


we aimultaneously, even 

| while he ‘era i bin 
hed for tranamion 

“This is made. poole 

by what they call a 

ig tube unit,” 

connected. be- 


na, Detailaare 
not yet announced. 


“Ringing Up” 


NGINEERS of the 

‘American Telephone 
and Telegraph Company 
and the Western Electric 
Company recently de- 
veloped a method whero- 
by one radio station ean 
call up another by ring- 
ing a bell. 

‘The first application 
of the new system of 
Finging up by radio un- 
doubtedly be 


ly useful, too, in inter 


communication in an 
val fleet, Some day we 
all_may be ringing a 
radio bell in our neigh- 
bors’ homes just as we 
do by telephone. 
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Confessions of a Used-Car Gyp 


As made to Leslie V. Spencer, M.E. 


job for a while with a very successful 
yp in a large Eastern city. At the 
time I took it I didn't realize just what 
ajob it was. It didn't take me long, 
though, to discover what kind of an 
establishment I was in, and I got out as 
‘s00n as I found another job. The things 
I saw in that place made my hair curl, 
and I'm telling them now in hope they'll 
serve as a warning to people who are 
thinking of buying second-hand cars 
from dealers they don’t know. 
‘There are two kinds of people in the 
sr trade—legitimate dealers and 
legitimate dealers require 
no explanation, ‘They trade in used 
ears just as honest people allover 
the world trade in other articles of 
commerce. ‘They're in the business to 
make money, of course, but they make 
it honestly. by giving ' their customers 
value and satisfaction to the best of 
their ability. 
‘The used-car gyps, though, are entirely 


I USED to be a gyp. At least I had a 


mechanics and painters got through with 
them, they looked like real bargains—as 
far as outside appearances went. As to 
the service they'd give, that was some- 
thing that Charlie didn’t bother about. 
A lot more time and care were spent on 
making the cars look right than on make 


fa different class. You'll find the word 
“gyp" in the dictionary, which says it 
means a “swindler or cheat.” In acquir- 
ing and selling used cars the gyp aims to 
ive nobody a square deal. His sole 
purpose is to turn over a usually worthless 
article as quickly as possible for the 
Jargest possible amount of money. If he 
can disguise an automobile that's really 
fit for the junk pile sufficiently to sell it 
to some unsuspecting person for a thou- 
sand dollars, he’s put over a “ood” deal. 
‘That the car stops, never to start again, 
after going a hundred miles, bothers him 
not a bit; for the gyp is almost a fanatical 
believer in the old maxim of law and 
bbusiness—"'Let the buyer beware! 


TT HE boss of the place where I worked 
was called “Charlie.” He had 
two floors in the automobile district. 
‘The ground floor was like any ordinary 
garage, but upstairs it was quite different. 
"The cars that Charlie and his gang 
“picked up” were run up to this second 
floor on an elevator, and, when we 


ing them run right. 
‘Charliehadlearned 
from ” experience 
that if a car had 
plenty of | ahi 
paint on it, the 
geen, buyer” was 
y to take its 
pertermence on 
faith. 
‘The condition 
of a car when it 
sn in apd where 
it came from were 
by. no means as 
important, as the 
selling end. Once the engine was “doped” 
igh efficiency gasoline and with 
heavy oll to silence the rattles so. the 
ear would run through a demonstra 
tion, and the body was fixed up 
paint, advertisements would be run in 
several of the daily papers. Tt rarely 
took more than three or four days to sell 
Acar after it had come from the uptars 
shop. 


HERE were always cars going in 

‘and out, and I learned the history of 
some of them. For instance, a hard look- 
ing fellow drove in one day with a 
Packard touring car that was a fairly late 
model, but pretty badly used up. The 
mudguards were badly twisted, the 
windshield was cracked, the metal sup- 
ports of the top were bent and broken, the 
top itself badly torn, and the car was 
covered with mud and dust. 


up” the car it 
He was walking along a road, he said, 
when the car suddenly skidded and 


‘The wred-car erp does jst enough work on a car to enable it to run 
‘oat eh top.” Hin we parpowe 
‘ricie as quick a» posible for ch money’ 'ae he cum et 


“tur over a usally worthlces 


turned over into a ditch, ‘The owner, un- 
hurt, walked away to look for a farmer to 
pull out the ear, He was scarcely out of 
sight when a farm wagon drove up from 
‘the opposite direction, ‘The man who 
brought the car to Charlie immediately 
got an idea. He stopped the farm wagon, 
farmer he owned the car and 
im $10 if he'd pull it out of the 


FEW minutes later the car was 

again on the road, and, while the 
farmer was hitching up his team, waiting 
to be handed the $10 he had been prom- 
ised, our friend jumped into the driver's 
seat and drove off. 

Charlie didn't bargain with the man, 
He just opened his safe and handed his 
visitor $300. ‘Then he put the ear into 
the elevator. 

‘The old bus didn't look #0 bad after it 
hhad been washed. Charlie destroyed the 
automobile license plates, and then we 
started to work. We overhauled the en- 
gine, got new mudguards and other 
needed parts from the service station, 
changed the motor number, put a new 
glass in the windshield and installed new 
metal in the top. ‘Then the car was 
painted, and when the top was folded 
hack so that the tears didn’t show, it 
looked ready for Fifth Avenue. 

‘Meanwhile Charlie had faked a bill of 
sale that would have convinced a judge 
that he got the car in an honest deal from 
a reputable man. A couple of days 
later anybody who was looking for a bar- 
gain in automobiles would have found 
fone advertised in most of the morning 
papers. And when the “suckers” started 
to troop in, Charlie himself played the 


part of the broker who had lost everything 
in the stock market and consequently had 
to sell his handsome ear for a song. 


TT HE song” was $2000, and, when 
Charlie found a man who would pay 
it, he made just about $1600, for besides 
the $300 he had paid for the car it cost 
him about $100 to repair it. 

‘Another time one of Charlie's scouts 
called up on the telephone to say that a 
Dodge hd been virtually demolished by a 


ool ike new 


street car, and that he could buy the 
wreck for $50. Charlie told him to grab 
it, and within a couple of hours Charlie's 
wrecking car had hauled in the most 
hopeless looking mass of junk T ever hope 
to see, Even after we'd taken off the 
ruined mudguards, the body, and the two 
broken front wheels, there didn’t seem 
to be much left but wreck. ‘The frame 
and the axles were bent, the springs were 
hanging loose; the thing looked just like 
what it had been sold for—junk. 

‘We finally got a little encouragement 
when we found the engine would run 
after a fashion, although the crank 
cease and water jacket were cracked and 
‘the radiator had some big holes 
‘We puttied the eracks, st 
radiator cells, soldered 
‘poured a lot of flaxseed in with the water 
when we filled the radiator. After a while 
it stopped leaking. 


A, COAT of gray paint hid the putty 
‘on the engine and helped hold it in 
place. ‘Then we straightened out the 
frame as well as we could without spend- 
ing much time on it, put on a brand new 
body, new front wheels and a set of new 
mudguards, and filled the gas tank with 
extra volatile gasoline. ‘The next day the 
ear was advertised in the papers. 
Charlie's crack salesman, whose name 
‘was Jim, was given the job of disposing of 
this camouflaged wreck, and in three days 
he'd done it, He let his victim have it 
cheap, too—$800, with insurance thrown 
in, which represented a profit of $500 a 
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least. ‘The buyer was well satistied ap- 
parently, too. How was he to know that 
‘that smart new body hid a sprung frame 
that eventually would make every operat 
ing part of the ear go bad? 

‘Another car that came in some time 
later had an engine that sounded like a 
concrete mixer. As an experienced me- 
chanie, I was for taking the engine down, 
replacing the loose bearings and worn 
pistons, grinding the valves and so on. 
Charlie, though, had a 


merely had us 
Sil up the crank- 
case with ofl that 


was alm 
heavy — enough 
for a transmis: 
sion case! It 
silenced all the 
rattles; but I'd 
hate ‘to drive 
that car very far 
away from home! 

In another car 
we found two 
teeth out of the 
intermediate 
gear when we 
were putting in 
new grease, Or- 
dinarily that 
would be serious, 
but it wasn't to 
Charlie. He had 
us shape two 
pieces of steel 
to conform as 
nearly as possi- 
ble to the shape 
of the missing 
teeth — and we 
screwed — them 
into place! The 
‘we filled the transmission case with a 
mixture of oil and sawdust to cushion the 
‘meshing teeth and silence the noises. We 
never heard from the man who bought 
that car. I'll swear it didn't run very 
Jong, but maybe he was the kind who'd 
rather take his loss than admit he'd been 
swindled 

Every“day you'll see in the papers ad- 
vertisements that, besides offering a used 
car at an astonishingly low price, inform 
you that the car has run “only 600 miles.” 


NOW; Lsuppose there are such cars on 
the market, but my experience in 
Charlie’s place makes me doubt it. For 
one of the first things we did with a car 
then it came in was to reduce the mileage 
by 


‘numbers and a little patience were all that 
was necessary to turn an 

ld warrior that had ¢: 
ightly used” car with @ 


speedometer that recorded a scant 500. 
‘Very volatile gas—a high test fuel such 
1s racing drivers sometimes use—is one of 
tthe secrets of the snappy motor perform- 
ances which  gyp dealer's ears give on 
demonstration. This fuel makes starting 
‘easier, and gives more "kick" to the whole 
Performance, Another thing thet smart 
ce Charlie always are particular 
“bout is that the battery be fully charged. 
Of course, the battery may be “shot,” but 
‘they get by that difficulty by overcharg- 
ing it for the demonstration. When the 
plates of the battery are so far gone that 
not even overcharging will make it fune~ 
tion, filling it with the acid from a good 
battery often . will make it last long 
enough to demonstrate the ear. 


PUATINUM is expensive, and one thing 
‘the gyp hates is. needless expense, 
Accordingly, ifthe platinum points in the 
timer are badly worn, Charlie and his kind 
don't bother to replace them with plat- 
inum, With a sharp knife they eut little 
chips from a ten-cent piece, and hammer 
these into the points. Of course, the silver 
points don’t last, but somebody else has to 
worry about that, 

‘Often you'll see used cars advertised as 
having new tires. In this case the gyp 
tells no untruth, but the tires are of the 
kind known among the gyp fraternity as 
“40-mile bolognies.” In fact, it's the ex- 
optional “‘bolognie” that will last 40 
miles. However, they look good—espe- 
dally if given a coat of white paint, 

‘Charlie and Jim both wero expert 
actors, and they'd think up all sorte of 
ingenious stories to help them sal cars 
T've told you how Charlie played the part 
‘of a bankrupt broker. That was x favorite 
role for both of them. Other parts they 
played ranged from that of a struggling 
young business man, who was selling his 
tar to take his dying wife to Arizona, to 
that of a wealthy physician who was 
retiring from practice, 

Well, there's a lot more to the used- 
car game than that, but what I've 
told You ought to cause the man who 
starts shopping around for a second-hand 
automobile to watch his step. If you're 
going to buy a used ear, my advice is to 
0 to a dealer who is known to be repu- 
table or to take along the best mechanic 
you can hire and believe what he tells you 
‘thout a ear, no matter how shiny the paint, 
how new the tires, how peppy the motor, 
and how low the speedometer reading 


RE you a food driver? How would 
‘a sudden emergency? 


POPULAR SCIENCE MONTHLY 


Timely New Ideas for the Motoxiat 


The valve grinder 


drilled in the head 


The tiny glass tube within the circle of 
shelf at the back of cates the water 
ia water~ and. dust-proof 

Kitchenette has 13 large compartments, 
for food, utensils and toilet articles for 
the motor tour. The door, equipped 
with folding legs, ser table 


‘Ai admitted into this. globs 
radiator cap is moistened by # 
eyed to the earbure 


Thebattery 

connector No key is needed to 
shown Jock this ingenious new 
above "is ot sit in summer, these automobile door catch 
designed Sheathings for Ford pedal a Pushing down ons 
for easy re- er button” onthe ‘inside 


‘moval from any terminal, no matter 
hhow corroded. The device is locked 
in place by tightening the large nut. 
Loosening the nut frees the grip 


handle, as shown above, 
locks the door when it i 
closed. “A special key is 

12 reopen. it 
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Practical Suggestions for the Auto Owner 


SPOUT that cannot be lost, since it 
always attached to the can from which 
the pouring is to be done, is shown in Fig. 

1, Any tubular sheet metal that will fit the cap 

of the reserve oil or gasoline can is inserted after 

the end has been expanded slightly to a cone 
shape and a bead turned up around the pouring 
cap. After inserting this, the bead is again 
pressed into shape. The upper end of the tube is 
flanged slightly to avold its slipping inside the ean. 


HE windows of sedans and coupés often 
develop annoying rattles after the car has 
‘been run for some time. A suitable and easily 


shade is beveled off to fit against the car body. 
‘The upper end of one or more of the strips should 
be screwed, if possible, to the top as an additional 
brace. Otherwise the ends are cut off flush. 


black enamel and the under part is 
enameled with a smooth, glossy coat of green. 


IN GRINDING overhead valves contained in a 

removable cage, itis sometimes difficult to re- 
move the valve spring pins on account of the light 
‘weight and small size of the valve eage assembly. 
‘The attachment shown in Fig. 6 will assist in 
overcoming this difficulty. 


made anti-rattler is shown in Fig. 2. 
‘This is simply a small circular piece of 
rubber about } in. in diameter and 3 in. 
thick, A hole is punched through it 


slightly off center. With a small burr or 
washer on top and bottom, this is 
screwed to the 


center of the 


pressure is ap- 

plied to the 
ting is 

prevented. 


FOR, pring 
eylinders it 
is possible to 
use an old, 
loose = fitting 
piston for the 
eylinder block 
you are work- 
ing on. Fit a 
connecting =rod 
to it in the 
‘usual manner 
and fasten a 
‘second connect- 
ing-rod to the 


or metal 
through the 
wristpin bear 
ing in the sec- 
‘ond connecting 
rod is used to 
rotate the pis- 
ton. 

By. emearing 


the piston with 
nq 


valve ~ grindi 
Tong we 
wit 


compound and 
partially work- 
ing the piston 
‘back and forth 
by twisting the 
handle and pushing the piston in and out 
‘of the block at the same time, a good 
‘smooth job ean be done as easily as with a 
‘more expensive tool. 


Fig. 6. Tightening ving 
fags with a seips 


GOOD-LOOKING automobile sun 

visor (Fig. 4) can be made in the 
home workshop for as little as three 
dollars. ‘The first step is to make a paper 
Fattern that will serve as a guide for eut- 
ting the two brackets from heavy galvan- 
ized iron. Satisfactory dimensions are 
indicated in the accompanying illustration 
‘and the best angle usually will be found to 
bbe about 20 degrees from the horizontal. 


~ sceewe 10 109 
cased 


Fig. 7, With loops of wire the looe and ween 
fetnt of a eitfend pige eaay be eae ght 


After each plate has been bent as shown 
by the dotted lines and the rough edges 
have been fled off, the brackets are 
screwed to the uprighés on either side of 
the windshield. 

‘The visor itself may be made of clear 
cypress of pine. ‘The board is planed 
down to a thickness of 44 in. and both 
sides are seraped smooth. It should be 
at talent otha wil tthe brackets 
securately. 

‘Three or more copper strips are set 
flash in the upper surface of the shade to 
prevent warping and the back of the 


WH ‘the rim-lugs of a car get 
‘worn, they cause much annoy- 
ance by the noise they make every time 
fog Ae eres 
tines enpoSius to secure ‘new ones 
pap etg ead 
Soir aerate Pas 
‘Take a strip 
o of heavy tin or 
Beet ees 
I in. long and the 
ie 
the rim ~ lug. 
Punch a hole in. 
ete 
‘same size as the 
fait trou 
the felloe, Lay 
the arty on 
Jug so that the 
Mele el compe 
Nahe “tor the 
ior antes 
thovtrpo tat 
it will conform 


HILE ox- 

amining 
a friend’ autor 
tmobile, I found 
he bad the up- 
per ead of the 
oil-feed pipe 
wrapped with 
tite tape to stop 
aleale. On une 
covering the 
pipe noticed 
that one side of 
the coupling 
shoulder (Fig. 
1) was. almost 
worn off. The 
shoulder was 
originally as in 
A, but had worn to the shape of B. T 
ran a loop of wire under it and fastened it 
by twisting the ends. Ax this twist made 
‘ne side higher than the other, 1 fitted 
‘on another loop of wire no a8 to make it 


‘ORN or rusted nuts in inaccessible 

places are often difficult to remove. 
It is possible, of course, to shim an open 
fend or socket wrench to pull them off, 
but it is hard to keep the shim in the 
wrench while placing it over the nut, as 
in Fig. 8. This ean be accomplished by 
stuffing a wad of paper in the wrench to 
hold the shim. The paper is compressed 
as the wrench is tapped over the nut. 
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Valuable “Turned” Chair Made by Hand 


ZINDING myself, like many another 
‘amateur woodworker, with an am- 
bition to build fine furniture, but 

with no lathe or even a large assortment 

‘of hand tools, I hit upon a method of 

hand turning that enabled me to make 

the chair illustrated. ‘The “turning” was 

done with only a 


chisel, and three oF 
four grades of sand- 


PPhe method of 

shaping the spiral or 

twisted. parts is as fol- 
lows: The spiral must 
‘be marked out on stock 
that has been rounded 
with plane, drawknife, 
asp or knife, The 


spirals are laid out by 
means of a pattern of 
heavy wrapping paper 


accompanying 
gram. ‘The base of the 
parallelogram is equal 

circumference of 


‘The pattern is wrapped 
around the stock at one 
end so that the sides 
tare parallel to each 


other. It is held in 
place with thumbtacks 
‘while the spiral is marked on the 
stock between the parallel edges, 
‘The pattern then is moved down 
fon the stock and the spiral con= 
tinues 
‘After the spiral is marked, a shallow cut 
is made throughout its length with a saw, 
‘The edge of a half-round cabinet rasp is 
used to enlarge and deepen this cut, When 
it is about deep enough, the round face of 
the rasp is used to make the concave curve 
in the turning. The edges of the depres- 
‘sion are smoothed up and the spiral is 
worked into shape as correctly as possible. 
‘Then the smoothing is carried further 


By Rufus E. Deering 


by wrapping pieces of coarse sandpaper 
around flat or round pieces of wood and 
using the abrasive as a tool. The final 
‘smoothing is done by holdingsmall piecesof 
{ine sandpaper in the palm of one hand and 
rotating the spindle 
with the other. 

‘The hexagonal 
and other parts of 
the chair are worked 
in shape with a rasp 
‘and half-round wood 
file and then sanded. 

‘The chair is best 
made of walnut or 
similar dark hard 
wood. I cut the 


pieces for the chair illustrated from some 
walnut tree limbs. ‘There was one ad- 
vantage in this—the back and legs of the 
chair were cut from limbs with just enough 
bend to give them their shape. These may 


be shaped, however, by steaming and 
bending straight stock or by cutting the 
pieces to shape out of solid or glued-up 
stock of sufficient size. 

Stock 134 in. square is used for the 
turnings of the chair, and the parts to be 
made into spirals are worked down into a 
round shape 114 in, in diameter. A pitch 
of 134 in, is satisfactory in making the 
twists. The pieces for the seat are from 
‘stock 11¢ in. thick, and for the back from 
1 in, thick, “All joints are glued. 

‘The back and seats are of woven cane. 
Cane comes in hunks of about 500 {t., 
which is sufficient to cane two chairs like 
this, The cane is woven through }s- oF 
3/16-in. holes drilled % in. apart. ‘The 
ceane should be wet before attempting to 
weave it. ‘The process of caning, while 

it may seem complicated 
at first glance, is really 
quite simple, Even if one 
hhas had no experience in 
caning, a study of @ 
‘eaned chair will show 
how it goes. Indeed, it 
costs little to have the 
‘caning done, if the home 
worker does not wish to 
spend his time on what 
isa relatively monoton- 
‘ous task, 

‘The chair may be fin- 
ished any way the 
builder prefers, but for 
this style varnish is not 
really appropriate. It is 
better finished with two 
couts of shellac, well 
rubbed with very fine 
sandpaper or pumice- 
stone and oil, followed 
by furniture wax, 


RTICLES scheduled 

for early publica 
tion tell how to con- 
struct a Welsh dresser, 


“i 
folding ironing-board and 
combination bookrack, a 
bath table, improved Chinese 
» and a toolkit that saves 
time in keeping the home shipshape. 


Balloon-Vender Kite Is a Colorful and Amusing Novelty 


JHE balloon kite represents a bunch 
of toy balloons carrying up the 
vender to some unknown land. 

‘The framework is the same as for the 
old-fashioned bow kite, with a cross piece 
added. A kite of this kind should be at 
least 4 ft. high, but care must be taken to 

avoid getting the framework too heavy, 2 

common fault in all form kites. 

For a 4-ft. kite, the spine or vertical 

stick should be about 6/16 in. thick and 1 

. wide, depending somewhat on the 
toughness and weight of the wood. Spruce 
is excellent. The bow is thinner, as it 
must be bent. If the wood lies in’ water 
for half an hour, it probably will bend all 
right. Spring the stick and tie a string 
across as for a bow. Place the bent bow 

50 that the middle of it will come over the 

center of the end of the spine and dri 

in a %-in. brad. ‘The narrow edge of the 


By Charles M. Miller 


This is the fest of two 
articles by the foremost 
‘kite authority in the 

United States, 
\ and the author 


) + Oe Skitecratt 
/ Sad Kite, Tour= 

toi famente 

ed 


spine should stand to the front of the kite, 
as it is much stronger so placed. 

Cut a notch in the bottom of the 
spine to receive the bow string, which 
should be drawn fairly tight. Measure 
the two side strings, and if not equal, 
slip the string through the notch. When 
equal, wrap the spine end with string 
‘and brush on some shellac. Next lash 
a Jt. stick about 14 in. by 35 in, thick 
to the spine where the bowstring crosses 
and to the bow, as illustrated on page 109, 
curving the stick up a trffe at each end, 

‘The tops of the upper balloons are the 
only ones that need an extra framework. 
Number 6 reed used for reed furniture is 

tisfactory for these rounded forms, as it 
very light. Split bamboo is much 
stronger, but is harder to prepare. ‘The 
reed can be used dry or wet. The bamboo 

(Continued on page 109) 
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aw to Fix a Balky Electric Fan 


‘not run or is erratic in its behavior, 

ten chances to one you can fix it with 
Tittle difficulty and no expense. Most 
fan troubles, indeed, are easily remedied. 
‘What you need to know is where and how 
to look for them. At that, it is child's 
play compared to hunting ‘trouble in a 
radio set. 

Rugged and well built as is the modern 
fan, it needs to be cleaned and oiled at the 

beginning of 

season ant 

me treated with 
Teasonablecare. 
~g— A bad fall or a 

ary bearing, a 

weak brush 
spring or a badly kinked cord may put the 
Dest of fans out of commission. 

‘You can diagnose fan troubles roughly 
by consuliing the chart at the bottom of 
this page. 

Often the difficulty is not in the motor 
itself, but in the phig or cord. The first 
thing to do, then, is to try a iamp in the 
socket to sce if the “juice” is there. 

‘The next step is to guard against acc 
dentally blowing s fuse or doing other 
damage. To do this, open the main 
service switchboard in the house, note 
which wire runs to the water pipe or 
“ground” — and 
then remove the 
fuse plug from 
the other side of 
the line. In this 
insert the plug of 
fan electric iron 
‘or a toaster or a very large lamp, such as 
fone drawing 200 watts. Should neither 
Tine be grounded, the resistance ean be 
placed indifferently in either, 

‘Now plug in the fan and place a length 
of wire across the main terminals in the 
hase. If there is a vivid sparking, the 
cord is all right. If not, there may be a 
hidden break in the cord, which usually 
‘ean be found by bending the cord in vari- 
‘ous ways, as the xpot will get hot. By 
ooking inside the plug, you can tell 
‘whether the connections have loosened or 
the ends of the wires are touching each 

either defect 
‘be remedied 


I: ‘YOU have an electric fan that will 


Fie 2 


examine the brushes and commutator. 
Perhaps your fan hasn't any; it won't if it 
Js of the alternating-current induction 
type. If it is of the series-wound commu- 
tator type, or if it is a direct-current 
motor, it will have a commutator and 


brushes (See Fig. 1). The brush holders 
can be removed, usually by loosening a 
single serew in euch, 

Pethaps the brush springs are weak, as 
they may become through overheating. 
Poasibly the brushes are badly worn, The 
commutator may be oily and dirty, need 
ing to be cleaned with kerosene, and per- 
haps sandpapered carefully with very fine 
sandpaper. Clean out the slots with a 
pointed stick and inspect the fine connect- 
Ing wires for breaks. If there is a burned 
spot between two of the bars, take out the 
armature and return it to the electrical 
dealer to be repaired. 

If the motor is of the induction type, 
without a commutator (Fig. 2), it may 
have centrifugal fingers that fly out when 
the rotor speeds up. Cleaning them unu- 


ally will make them work freely. 


If the trouble seems to be merely that 
the fan binds, lint and dirt may have 
accumulated around the bearings and 
need to be removed. If the armature or 
rotor sticks, the bearings sometimes can 
‘be realined by tapping their housings 
gently with a block of wood. ‘This trouble 
fs not apt to oc- 

ccur unless thefan 
has been 


No HOUSE UN 


dropped. If the 
bearings are 
badly worn and 
the spindle has 
too much play, 


is nothing to pre- 
vent the fun from turning easily, and the 
“juice” is being delivered to 
terminals, itis obvious that there must be 
something wrong in the wiring itnelf, ifthe 
fan still shows no sign of life. The diffi- 
culty isto find just where the short cireult, 
‘open circuit, or other defect is located. 
First test the starting or speed reguint- 
ing device, which may be a speed-regulat- 
{ng coil (Fig. 8) or a rheostat 
(Fig. 4), with switchpoints, 
‘The easiest way is to use the 
electric current itself to ferret 
‘out the trouble. ‘To do this, 
connect to a plug. two in= 
sulated wires with their ends 
bared (Fig. 5). One of these 
wires should be cut and a 15- 
‘or 25-watt lamp inserted to 
‘act as an indicator. ‘The elec- 
tric iron or other large resistarice used to 
protect the main house circuit should be 
removed while this testing circuit isin use, 
‘Test the various terminals by touching 
two of them at a time with the bare wire 
points. “If the lamp lights, the circuit is 
all right between the points being tested. 
If it doesn’t light, itis a simple matter to 
narrow down the hunt to the point where 
tthe break has oceurred. 
If the speed regulating coil or coils are 
all right, the diffi- 


Fig. 6 


Fan 


Trouble 


at all 


easily. Cut off sev- 
eral inches of cord, 
if necessary, and re- 
connect the plug, oF 
substitute a new 
cord throughout. 
Once you are sure 
the “juice” is actu- 
ally reaching the fan 
terminals and the 
fan still won't run, 


Probable Reasons 
Open circuit 


‘Troubles at a Glance and Their Cure 


culty is in the motor 


itself. The wire in 
the windings rarely 
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FREE-Book on 


How to finish soft 
and hard woods. 


How to stain wood 
artistically. 


How to remove old 
paint and var- 
nish, 


How to secure a 
beautiful enam- 
el finish. 


Wood Finishing 


Johnson's Wood 

Dye comes in all 
sizes from half 
pints to gallons. 
Among the sev- 
enteen popular 
shades are: 


No. 128 Light 
Mahogany 
No. 129 Dark 
Mahogany 
No. 127 Brown 
Mahogany 
No. 123 Dark Oak 
No. 126 Light Oak 
No. 124 Golden 
Oak 


No. 110 Bog Oak 
No. 131 Walnut 


If you have a hobby for making cabinets, furniture, porch swings—radio boxes, etc.,— 


you will find our Book invaluable. 
tiful finish. Our Book gives complete instructions for finishing all wood—hard or soft, 


old or new. 
capacities—includes color charts, etc. 


JOHNSON’S 


Johnson’s Wood Dye has many uses, for both the 
artisan and amateur. Architects and contractors 
specify it for coloring woodwork and flooring in 
new buildings. Painters and decorators use it 
with equal satisfaction on new and old wood- 
work of all kinds. Housewives delight in it for 
doing over old furniture and for coloring reed and 
wicker baskets, etc. Manual training teach- 
ers and pupils use it for finishing their mod- 
els. Upholsterers, furniture repairers and 
cabinet makers find it “*just the thing” for 
their work—old and new. 


S. C. JOHNSON & SON 


“The Wood Finishing Authorities” 
Racine, Wisconsin, U. S. A. 


It is the work of experts—beautifully illustrated in color. 
Use coupon below. 


SERVICE | 
DEPARTMENT 


Naturally, you want to give your handiwork a beau- 


Gives covering 


WOOD DYE 


Johnson's Wood Dye is very easy to apply—it dries 
in four hours and will not rub off or smudge— 
penetrates deeply, bringing out the beauty of the 
grain without raising it. Made in seventeen 
popular shades all of which may be easily 
lightened or darkened. Full directions on 
every label. Read and follow them 


your ocalty has a Johmaon Service Da: 
‘ths coupon ta us 


DEALER'S NAME 
Your Name. 
Address 

City and State, 


Better Shop Methods saa 


How Expert Mechanics Save Time and Labor 
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Secrets of Cutting Threads Successfully 


By H. L. Wheeler 
and Henry S. Laraby 


‘OE was having a hard struggle with a 
simple threading job. Several times 
he had broken his threading tool, and 

he was trying to reset it when Old Bill 
‘came over to see if the job was finished. 
With some signs of nervousness, Joo 
started the Inthe again. Perhaps if Old 
Bill hadn't happened along at this very 
‘moment, things might have gone better, 
but some men do get a sort of sinking 
sensation when the boss comes along, 
especially if they are bungling their work. 
is what Joe was doing with his 
ing; for the tool had crossed the 


thread. 

Old Bill was far from pleased, because 
hhe had promised the job by noon. To tell 
‘the truth, he had been tempted more than 
once to let Joe go, but he had a kindly 
feeling toward the young mechanic. He 
understood, with the tolerance and broad 
vision of @ man who was genuinely a 
master of shop practice, that mechanical 


ability cannot be gained overnight; there- 
fore, he was always willing to straighten 
‘out’ the work of any machinist who 
showed the least interest in learning 
better methods. 

‘This particular job was a 
trifle out of the usual run, 
‘Old Bill, considering his 
promise of immediate de- 
livery, decided to salvage the 
piece. He told Joe to take it 
to the smith shop and have 
the welder stick some metal 
on the spot where the thread 
was damaged. 

“Get back here just as 
quickly as you ean and dress 
it down to size,” he added; 
“then come and tell me when 
you have it ready and I'll 
show you a few kinks about 
thread cutting.’ 

‘After Joe had the job all 
set again, he went for Old 
Bill, who took hold of the 
Inthe. 


“Just stand by and watch what I do 
and how I do it,” Bill said, ax he put over 
the compound rest at an angle of 30 
degrees and set the tool square and on 
center. His next move was to engage the 
nut and run the tool along to about the 
middle of the thread. 

“This takes up the back lash, 
plained to Joe. 


"he ex- 


Y MANIPULATING the cross-feed 

‘and the compound rest, he soon had the 
tool perfectly meshed in’ the old track. 
He tore a sheet of white paper from his 
notebook and held it under the tool. 

‘Look down at the top of the tool, 
Joe. Do you see any white through the 
‘sides of the tool?” 

Of course Joe did not. 

“You see," Old Bill went on, “‘the point 
‘of the tool is now at the bottom of the 
cut. We'll set the stop at this point, and 
wwe are ready for business.” 

‘Bill backed the tool out and reversed 
the carriage to the starting point by dis- 
engaging the put and running it back 
with the hand feed. He put a chalk mark 
ton the faceplate near the edge of the way 
and one on the way itself, close to the 


Old Bilt Says— 


you start to cut, 


The in he who is always borrowing tools. Buy 
rb iecee = 


in a shop is a waste. 


if surface plates Could talk, many a one would sty. “I am 
an anvil!” 


Te pays to 


‘carriage, ‘Then he ran the cross-teed into 
the stop and moved the tool in .003 in. 
with the compound, 

‘The lathe was started and Bill smeared 
the thread with oil. ‘The tool peeled off a 
nice smooth chip as it ran to the end, 
Here Old Bill pulled the tool out quickly 
with the cross-feed handle and stopped 
the lathe, at the same time throwing the 
nut out again. He turned the spindle by 
hhand until the chalk mark eame around 
to the right position and ran the carriage 
back to the other chalk mark. He took 
another cut in the same way and then 
stood aside to let Joe take hold of the job 
again. 

“You will notice, Joe, that there is no 


~ burr on top of the thread and the cut is 


quite smooth,” Old Bill remarked. "Thi 
is due to the fact that the tool euts only 
con one side and is ground with a slight 
slope toward the back, 1 guess you're on 
the right track now. Next time be 


little more careful. That oil you are using 
fs quite thick. You'd better thin it out 
with some kerosene and you'll get better 


results, 
this, Old Bill left Joe to finish 
the job. 

After all, thread cutting is 
a straightforward operation 
when a few simple rules are 
known and but 


threading job in the fear that 
they will not be successful. 
‘This fear was Joe's principle 
trouble. ‘The first thing to do 
is to gain confidence and 
master a few simple rules. 
‘The explanation of Old 
Bill's method for catching a 
thread is this: By having the 
work and the serew in the 
same relative position with 
the starting point of the tool, 
the nut may be disengaged at 
the end of each cut and run 
(Continued on page 88) 
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Hot off the Press 


THE NEW STARRETT CATALOG 
N°: 23W is now ready for 


distribution. Shows all the new ‘ caine 
Starrett Tools which have been aoe Buse for 


‘Jack 
added since our last catalog was ——Bailbine Gace 
Flexible Stainless Rule 


published, many of which are Retasicome = 
here listed for the first time. Get and som Alty shart 
your copy atany HardwareStore z 
selling Starrett Tools or write us. , a al 


THE Ei Bios STARRERS: co. 
The World's Greatet Toolmakers 
Manufai vel of Hack saree Unexcelled 
ATHOL, MASS, ex 
eS 


Starrett Tools — 
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Enjoy Your 
Radio This 


Summer 


USIC MASTER with its rich, clear 

tone—unmarred by muffling, biast or 
distortion—will make radio a pleasure such 
as you have never known before. 


Summer opens a new world to good radio 
sets equipped with Music Master. Picnics, 
camping trips, boating parties, open-air 
dances—these are only a few of the occasions 
which Music Master can enliven for you. 


Music Master is remarkably well fitted for 
summer conditions, ‘The extremely sensitive 
precision instrument in the base, the scien- 
tifically tapered tone chamber, and the now 
famous wood horn, the natural and perfect 
resonator—make up an instrument of bal- 
anced proportions and unsurpassed effective- 
ness, 


Your radio dealer is waiting to demonstrate 
Music Master for you or to send one for 
trial with your own set. 


Dealers Everywhere 


Music MaAsTeR CORPORATION 
(Carma Camera Radio Corpo) 
Makers und Distributors of High-Grade Radio Apparatus 
10th and Cherry Streets 


PHILADELPHIA 
Chicago Pittsburgh 


usic 


RADIO REPRODUCER. 


14-inch Model, for the 
Hemel ‘= ° $30 


21-inch Model, for Con- 
certs and Dancing - $35 


Connect MUSIC MASTER in place of head- 
phones. No batteries required. 
No adjustments, 


after a 
lifetime 
of using 
aa 
" 
—and you 
younyer fellows 
it or leave 
tt, just as you choose” 


“L would as soon go to work without my 
right hand as without my NICHOLSON 
Files. Through the forty years I've been 
in this shop, NICHOLSON Files have 
always been right on the job for me-~ 
perfectly tempered, keen cutting and 
true as dies in their uniformity. 


“Yes, I've used them on both heavy 
work and for fine filing and found that 
the NICHOLSON File for any purpose 
is the best file for that purpose. 

Most first-class Hardware Dealers carry. 

Complete stocks of NICHOLSON Files 


NICHOLSON FILE Co. 
Providence, R. I., U.S. A. 


NICHOLSON 
FILES 


~a File for Every Purpose 
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This Die-Maker’s Square Has 


Sight-Hole in Handle 


“THIS die-maker's square has been de- 
signed so that high spots in the sides 
of holes can be checked readily by looking 
along the blade, which cannot be done 
easily with the usual square. ‘The edge 
of the blade is made in the shape of a 


sYRSWORI, py 


earth 


nite edge and is visible through hole 


otto side of the beam is cut, 50 
that it will not eatch on the opposite side 
of the die when used in narrow openings, 
and the bolt is made exceedingly heavy 
to prevent the blade from shifting, 

While this tool has been in use in cor 
tain shops for a number of years, it is not 


ran bown 8) 


RR at tot aloe! 
toad ae beni 


ET 


‘as well known as it deserves to be among 
mechanies who handle very fine, accurate 
work.—H. L, 


Buass may be colored an antique green 
with a solution of 3 oz, crystallized 
chloride of ron, 1b. ammenium chloride, 
8 oz. verdigris, 10 oz. common sal 
poben Sates canis wae 


V-Block Tool for Centering 
Round Stock Quickly 


A, SIMPLE centering tool for centering 
round stock can be made from a 
piece of sheet steel about 3/16 in. thi 
It is used in connection with a V block, 
‘The tool has four accurate edges, two of 
which serve as guides in the V block and 
madeto thesame 

angular dimen- 
sions, ‘The verti- 
cal edge bisects 
the face angle 
and intemects 
fhe apex of the 


ITERSECTING 


"To use the 
tool, hold it 
against the end cpyrear 
of thentock while TENET 
resting in the V Thecentering toot 
block, as shown 
in the accompanying illustration. Mark 
along the vertical edge with a seriber and 
rotate the stock about one quarter turn. 
Another mark then is drawn along the 
vertical edge bisecting the first. ‘The in- 
tersection of the two lines will indicate 
the eenter of the piece. 

Tn addition to its use as a centering tool, 
this device may be employed as a amali 
square. To allow this, the vertical and 
rizontal edges should be at an exact 
right angle to each other.—G. A. 


Protecting Small Levels 


JN LINING up small machines I make 
use of a Sein. pocket level. Each week 
‘one or more of these levels was accident 
ally broken until T hit upon the idea of 
covering the level with rubber, as shown, 
‘To do this dissolve 4 or 6 oz, of crude 
rubber, preferably what is known as 
‘washed para sheet, 
in 12 02, of benzol, 
‘This will require at 
least 24 hours. 
Place the level on 
‘a board and apply 
as heavy a coat as 
possible by pour 
ing and brushing. 
‘When the coat is 
thoroughly dry, 
apply another coat and continue until all 
the cement has been used up. Tie a cord 
around the level and drop it into a solu- 
tion consisting of 96 parts carbon tetra- 
chloride and 4 parts of sulphur chloride 
for about 20 seconds. This immersion 
effects a vulcanization of the rubber. 
Rinse the level in water and when it is 
dry, strip away the rubber from the edge 
side and with a razor blade cut an ellip~ 
tical opening over the glass sight.—L. W. 


Pocket level with 
‘coating of rubber 


Hook for Hot Soda Tank 


A EANDY dipping 
hook for the hot g 
soda tank may be made 
from a length of 3in. 
cold rolled steel. Tt will 
befound convenient for 
handling small parts 
having a central hole, 
for cleaning greasy 
rilling cutters, and for 
similar work,—H. W. 


PALMOLIVE 
SHAVING CREAM 


How Men Win 


A significant Shaving Cream story 
By V. K. Cassady, Chief Chemist 
GENTLEMEN: 


Here for 60 years we have studied soap. Some of 
the greatest soaps in existence are of our creation, Our 
Palmolive Soap is the leading toilet soap of the world. 

Our problem was to create a Shaving Cream so 
superior that every man who tried it would adopt it. 

‘We brought to our laboratory every other shaving 
cream. We put them all to scientific tests. Then we 
studied to excel them in every quality desired. 

‘Wermade 130 shaving creams, each better than the 
coved eotencied et ween we cscs teretnior ina ving sone 


Miljons of men have adopted it, "Tene of mailone more w 
when they know. . * 


Just watch it act 
Don't uy it—just ask fora tenahave tet. Compare Palmative 
‘Shaving Cream with the soap you are uning now. 
i we have done what you desire, adopt it. If not, return 
the od. "We anno favors me amd 
But we do ask the courtery of « test. Concede us that 
You owe it to yours and to us oes 
5 BETTER RESULTS 
multiplies itself in lather ness for 10 minutes on the face. 
gram "The auper-strong bubbles 
support ‘the hairs for cutting. 
tectsingnn minute, Wichia Thats the major purpose nS 
that time the beard absorbe 13 shaving soap. 
“The palin and clive cil lend 
Te maintains ite creamy fll. leaves Selightful after effects 
Toad he Saal toch t shaving leary, we have ete Fala Ata 


ras Take eget tor st chew" Leaves the skin sets 
ShaTirSa Sea Glee te well 


‘The Paimolive Company (Del. Corp), 34 N. Michigan Ave., CBleago, 


Brown & Sharpe 
Set of 


STANDARD 
TOOLS 


No. 847 
“For the shop apprentice 


and home mechanic” 


Here is a set of tools selected by a master mechanic as being 
essential to every apprentice machinist or home mechanic wh 
wishes to have an outht of quality tools for a moderate outlay 


The tools are neatly arranged in a felt-lined leather case that 
s ideal protection from dust and moisture. Closed, the 
about 7"x434"x13¢" . ‘This set contains the following tools: 
@ Tempered Stee! Rule Combination Square 
? Center Gace Center Punch 

* Rex Divide Rex Outside Caliper 
4 Rex Inside Caliper ¥ Hermaphodite Caliper 


Mechanies the world over de} 
their quality and lasting a 
Teols have be: 


end upon Brown & Sharpe Tools for 
ccuracy. For this reason Brown & Sharpe 
the choice of mechanics for three generations. 

Ask your dealer for Brown & Sharpe's Set of Standard Tools J 
$47, of, if he cannot supply you, write us. Our Catalog No. 2 
isting Over 2,000 tools, sent on request. 


BROWN & SHARPE MFG. CO. 
SI Providence, R. I. 


BROWN & SHARPE TOOLS 
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Fixture for Tapping Nuts in 
the Drill Press 


in a drill press isspeedy 

A cast-iron block 
is made as detailed with a groove equal 
in width to the distance acroas the flats 
‘of the nuts to be 
tapped. A clear 
ance hole is drilled 


for the tap. 
‘The block is 
bolted to the drill- 


press table and an 
ordinary machine- 
ut tap is used in 
the drill chuck, 
Several nuts may. 
be placed in the 
block and as fast 
as the tap is drawn 
up, another nut is 
ready to slide against the stop pin. A 
‘separate block is used for each size of nut. 
—H. L. W. 


Graduating a Long Metal Scale 
in an Ordinary Shaper 


A CIRCULAR-SAW operator needed 
a scale to go on his 12-ft, sawtable, 
It was found impossible to purchase such 
‘a scale at a price consistent with the re- 
quirements, which did not call for ex- 
treme accuracy, so the seale was made 
in the shop in the following manner: 

The metal bar was clamped in the 
shaper vise, and the shaper stroke set 80 
that the tool would pass entirely across 
the bar. All the inch graduations were 
cut by passing the pointed tool across 
the bar. ‘The stroke was then shortened 
to pass only about halfway across, snd 
tthe half-inch graduations were marked. 
The stroke 


‘The result was a cleanecut 1 
at a very low cost,—R. Hl, Kasra, 
Gage for Awkward Work 


“THE special gage shown below is de- 
signed for measuring in places where 


other tools would have insufficient range 
or adaptability. 

‘The beams are movable anywhere on 
the bar and the gage can be used for in- 
‘side or outside measuring. One beam may 


HOLES FOR RIE 


‘This ange io useful for work that is di 
Sule or measure with ordinary’ tools 


be reversed so that a long and short end 
can be used together. It also can be ased 
in a vertical position for measuring 
heights. 

‘The gage is made from drawn steel. 
‘The bar should fit neatly in the slot of the 
beam. A gage of this type now in use has 
two bars, one 15 and the other 36 in. long. 


=S. C. Hits, Torrington, Conn. i] 
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Locating and Enlarging Punches 
Aid in Accurate Layouts 


PRICK punching a location accurately 
with an ordinary punch is dificult, 
for it is not an easy matter to hold the 
punch vertically without a guide. For 

‘work, therefore, a set of locating 
and enlarging punches such as those illus- 
trated is a valuable addition to the 
machinist's toolkit. 

‘The guide points of the locating punch 
follow the center lines seribed in the work 
by means of four V-shaped scriber points 
instead of the more usual half V-points. 
‘The points bear on the surface of the work 


‘The locating punch and ies parts are show 
‘andthe enlarging punch below 


and, because of the weight of the tool, 
drop into the seribed lines with a clic 
A slight tap with a hammer then gives 
‘sufficient impression for the location mark. 

‘The second, or enlarging, punch is not 
located in the same manner as the other, 
but is moved about on the flat bases of 
its four legs until the point coincides with 
the location punch mark. The spring 
‘keeps the point above the work's surface 
until it is properly located and the punch 
‘can be tapped. 

‘Care must be taken to have the punches 
fit snugly in the bases and to have the 
axes of the punches at right angles to the 
base, ‘The locating feet of the first punch 
must fit tightly, requiring a hard turn on 
the screws to force them out. 


A uninc for protecting tanks from 
the influence of acids is made from a 
mixture consisting of 75 parts pitch, 9 
parts plaster of Paris, 9 parts ochre, 15 
arts beeswax, and 3 parts litharge, all 
measured by weight, 


Power to Pull Out— 
Speed on the Road! 


Watch for the GMC trucks on the next excavating job! 


Notice how easily they haul their full load of earth up the steep incline 
to the street—unaided by cable or team. 


‘Then check up with the driver on the number of londs they haul each 
day. You will find them as speedy as they are powerful. 


For, equipped with the famous GMC Two Range Transmission, GMC 
‘Trucks multiply the power of an engine, of economical size, into pull 
sf, the wheels that will take them up any grade or out of any mud 
‘where wheels can get traction. And, by a shift of a lever, also provide 
1s fast a road speed as safety permits. 


‘This combination of speed and power—built into GMC Trucks 
their rugged dependa 


pulling 
bility and thelr 01 sconomy, all make 
them moneyanakers for haulers everywhere. 


GENERAL’ MOTORS TRUCK COMPANY 


in the attic or out in the garage 
there are new adventures wait 
ing for the Boy and YOU—adventures 
with tools in The Land of DOING 
Things! 

What a world of achievement good 
tools open up! What wonders they 
can perform! 

Begin your tool kit today with a Si- 
monds Hand Saw, Hack Saw and File. 
You'll thrill to the feel of their perfect 
cutting qualities. You'll prize each of 
them as a real tool. You'll know why 
Industry has chosen them for years. 
They'll make the boy a better boy— 
his Dad a better man. 

But be sure, when you buy your saws 
or files, to say SI-MONDS. 
SIMONDS SAW AND STEEL CO. 


"The Saw Makers” Established 1832 
Fitchburg, Mass. 


Buy some good tools 
for the boy, Dad-and 
{whisper} use them yourself 
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Boring Bar, Expansive Mandrel, 
and Lathe Tool-Holder 


“THREE timesaving ideas for the ma- 
chinist are shown in the illustration 
below. 

‘The first is an efficient adjustable bor- 
ing bar, which may be made at small cast. 
A square slot is cut through the bar to 
take standard toolbits. ‘These usually are 
beveled at both ends when purchased. 
Holes are drilled and tapped for the ad- 
justing screws. The cutters may be set 
roughly to size with calipers and locked 
with the setscrews. ‘They should be 
ground for size on centers either in lathe 
Gr grinder, and properly relieved for 
clearance. ‘The size then may be changed 
readily within reasonable limits. 

‘An expansive mandrel is a handy lathe 
accessory for turning and facing small 


ccurren-aouusTiNa scmew: 


z Sagres 


Tes 


Lanne root LB ROUND paiLROD TOOL, 
for 


yeroror, 
FOOL eLoeR 


‘SWIVEL CLAMP: 


The nljnabe ering tr (abe), expanding 
Tend atte eater ond 


gear blanks or similar work. ‘The design 
‘suggested in the second drawing has three 
round pins actuated by a hardened steel 
ball in contact with a setscrew placed 
centrally at frontend. ‘The pins should be 
beveled about 45 degrees on one end and 
each should have a flat spot for a locking 
setscrew. ‘The pins are spaced 120 de- 
grees apart radially, one or two inches 
from the end. 

‘A useful boring tool-holder is the third 
tool illustrated. Tt makes use of standard 
sizes of drill rod or of high-speed steel 
round stock. One end of the rod is forged 
to the desired shape and tempered as 
usual for any tool. The holder consists of 
4 piece of cold rolled steel having a V cut 
in the top side. One end is fitted with a 
swivel yoke having a setscrew for setting 
‘and adjusting the tool—H. 8. L. 


Cutting Cost of Lanterns 

INTRACTORS and others who use 

guardian lanterns with red. shades, 
know the cost of replacing broken glass, 
This expense ean be reduced by using the 
ordinary red dye stain made for electric- 
light bulbs. A bottle costing about $2 
‘will color several dozen shades, 
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Shop Coat-Rack Made of Pipe 
and Metal Lath 


(A SERVICEABLE shop coatrack can 
be made from short lengths of pipe 
and standard pipe fittings. The top is 
covered with expanded metal or wire 


‘Thin substantial rack, which is made of 
Mandard” materials, economigesapsce 


cloth and serves for a hatrack. ‘The three 
uprights are of 1}4-in. pipe fastened to 
the floor by means of railing flanges. ‘The 
top frame and braces are made of 3 
‘angle iron, riveted together. Coats hang 
‘on. conventional coat-hangers, as illus 
trated. 


Handy Belt-Lacing Tool 


J HAVE been using this handy belt: 
Ineing tool for the past year in a small 
shop for applying carded belt hooks. 
‘The tool is made by cutting a number of 
parallel slots in 
short piece of 35 
in. pipe with a 
hacksaw. The dis- 
tance between the 
slots should be de- 
termined by the 
corresponding dis- 
tance between the 
hooks on the eard. 
‘A length of 12- 
gage wire is used as a pin to hold the 
hooks in place. The illustration clearly 
shows how the tool is used. —CARLETON 
‘SCHLESMAN, Baltimore, Md. 


Accurate Dividers for Shop Use 


TT HE,,,ifcultios with the average 
divider are the tendency of the legs 
to spring, the loosening of the hinge, and 
the slipping of the pivot joint due to the 


fact that pressure cannot be exerted 
directly above 
‘A set of dividers made as shown here 


will overcome these disadvantages. 


BLACK & DECKER 


QUARTER-INCH 


PORTABLE ELECTRIC DRILL 


id Switch” 


Do You Make Things for 
Your Own Home? 


Do You Build Radio Sets? 


Do You Work on Your 
Own Automobile ? 

This BLACK & DECKER, 
QUARTER-INCH PORTABLE 
ELECTRIC DRILL will save you an 
immense amount of labor and will 
enable you to turn out work to be 
proud of. 

You will find it one of the most 
useful tools in your kit. 


Order one now. 


© 


Orders and inquiries may be mailed to 
Wir BLACK ®& DECKER MFG.CO. 


700 Penseyivania Avenue, ‘Towson, Maryland 
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Thin Wrench Speeds Work of 
Replacing Ford Universal 


WHEN the rear axle assembly of a 
Ford passenger car or truck is re- 
maved for repair, the replacement of the 
universal is & time-consuming operation, 
‘The square end of the universal must be 
held true and in exact alinement with the 
corresponding hole in the transmission. 
By the use of a slender-jawed wrench, 
approximately 10 in. long, the work is, 


CF 


The Switchboard Comes to Life, ae 


Zero hour approaches. Wire chief and assistants are set for 
the “‘cut-over” that will bring a new central office into being. 

In the room above operators sit at the new switchboard. 
‘Two years this equipment has been building. It embodies the 
developments of hundreds of engineers and incorporates the 
scientific research of several decades. Now it is ready, tested 
in its parts but unused as an implement of service. 

In the terminal room men stand in line before frames of 
myriad wires, the connections broken by tiny insulators. Mid- 
night comes.’ A handkerchief is waved, The insulators are 
ripped from the frames. In a second the new switchboard be- 
comes a thing alive. Without their knowledge thousands of 
subscribers are transferred from the old switchboard to the new. 
Even a chance conversation begun through the old board is 
continued without interruption through the new. The new ex- 
change provides for further growth. 

This cut-over of a switchboard is but one example, one of 
many engineering achievements that have made possible a 
wider and prompter use of the telephone. 

To-day, in maintaining a national telephone service, the 
American Telephone and Telegraph Company, through i 
‘engineering and research departments, continuously makes avail- 
able for its Associated Companies improvements in apparatus 
and in methods of operation. 


%, AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 


BELL SYSTEM 


cation of Absorbin 
and you will not|q 
experience — threatened 
secondl-d. 


‘Tenitet,. |THE MIDWEST RADIO COMPANY 
AST [sos stain Street ‘Gncinnati, Ohio 


‘The wrench, made from sheet steel, and 
| Row "Tete aed "to replace universal 


simplified greatly, After the universal 

has been entered into the casing, this 

thin jaw wrench is operated through 

a narrow slit to set and turn the universal 

until the required alinement has been ob- 
ned, 

This maneuver cuts down the time to 
only a few minutes. Sheet iron or steel, 
which can be sheared out, is used in 

aking the wrench, 


Boiling Hammers in Oil to 
| Make the Handles Last 


NE st the old hands in our tool shop 
‘was annoyed recently when the head 
of the hammer he was using flew off, The 
tool belonged to an apprentice, #o he took 
the time to replace the head himself, after 
sandpapering the end to a perfect fit. He 


drove the wedges in the usual H form, 
sandpapered the end, and put the ham- 
mer in a can of linseed oil. ‘This was 


placed on top of the shop salamander and 
the hammer was boiled slowly for three 
hours, 

“My own hammers were treated in this 
way 10 yenrs ago,” he told the appren- 
tice, “and the handles are still tight and 
good for 10 years more." —F. N.C. 


Cutting Commutator Mica with 
‘a Homemade Tool 
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Scrap Parts Used for Ingenious 
Rod-Bending Fixture 


HILE on construction work at a 

large Australian electric power 
station recently, I had to connect seven 
large oil switches with 1-in. eopper rods 
having double cones and nuts at each end. 
Tt was absolutely necessary to bend them 
to come correctly to their places within 
1/82 in, ‘The company could not supply 
‘a bending machine, so I made the fixture 


LEAD BUSHING 
COPPER ROD 


illustrated from material picked up from 
tthe serap heap. 

T filed the thread almost out of two 
1%4-in, nuts and sawed each one in half. 
From a piece of }¢-in. lead cable sheathing 
I made two bushings, cut them in two 
Jongthways und placed themsoasto project 
44 in, beyond the nuts. A 6 by 4 by 34 in. 
mild steel plate was used to hold the nuts 
down on a.6 by 6 by 34 in. I beam, 4 ft. 
Jong. The bending handle was a S(t. 
length of 1-in. pipe with a steel collar 
shrunk on the end, the sharp edge on the 
inside being filed away—H. B. J. Lows, 
‘Melbourne, Victoria, Austral 


Combined Straight-Edge and 
Level for Large Work 


USEFUL tool used by one jobbing 
‘carpenter is a straight-edge about 8 
ft. long with a recess for holding a 
builder's 18-in, level. ‘This saves the 
time of handling the usual plumb line, 
straight-edge, and level separately. 
‘The device, which is made according to 
the accompanying drawing, is used for 


brick and conerete work, framing, cement 
floors, and all construction that requires 
the leveling or plumbing of a relatively 
large surface. The normal use of the 
level is not interfered with, and the 
straightedge also may be used inde- 
pendently.—G. A. L. 


Sargent Planes 


make a quick, clean job of it 


Wuarever it is—if it is made of 
Wgod and needs smoothing or 
finishing—one or the other of these 
two, Sargent Planes insures satis- 
faction. 


in every particular, At the same 
time it is an excelient smoothi 
and finishing tool—an all ’ro1 
Plane for the busy workshop. 


These two Sargent Pl 
your work-bench. Write for booklets 


steel may be femoved and replaced 
when it does need. sharpenin 
til without disturbing the origtsal 
Adjustment. ‘Back Hot 
even the toughest or knottie 
‘Wood can make it chatter. 

For the smaller jobs, for cabin 
making, for getting into real clow 
quarters, and for the finishing 
fouches to your workmanship, you 
heed the Sargent Steel Block 
Plane. This is made with the same 
care and precision which characte 
ize every tool bearing the nam 
Sargent. 


should be ot 


SARGENT & COMPANY 
Menelacterers 


50 Water Street 


New Haven, Conn, 


7 


—SARGENT— 


ools & Hardware 
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A good plier is one 
of the most useful 
tools you have in 
your home work- 
shop. 


Whether you are 
building a radio 
or simply have to 
“fix the bell” — 

can depend on your 
sturdy Klein Pliers. 


Your hardware deal- 
er will tell you they 
have been the qual- 
ity plier for sixty- 
seven years. 


3220 Belmont Avenue 
Chicago, Mlinois 


tama CELE IN ces 


Secrets of Cutting Threads 


(Continued from page 76) 
back by hand. ‘This is much faster than 
waiting for the carriage to reverse with 
the nut on the screw. Expert hands can 
do this without stopping the lathe. This 
is accomplished by backing the tool out 
quickly at the end of the cut and running 
the carriage back to the chalk mark on 

‘the spindle running all the 
With the right hand on the nut 
lever, watch for the chalk mark on the 
faceplate to come around to the front 
way and throw in the nut. The tool, of 
course, is set in for another cut and ru 
tothe stop. ‘This requires alertness on the 
part of the operator, but with a little 
Practice it is not hard. 


YALE modern lathes provided with a 
dial indicator for cutting threads, 
the chalk marks are unnecessary; this is 
used only on old style lathes. ‘The com- 
pound rest is set at 30 degrees, or half the 
angle of the thread, and the point of the 
tool approaches the work each time it is 
fed in without altering the true angle or 
lead of the thread. This allows the tool to 
cut on one side only and prevents a burr. 

‘There are, of course, some cases where 
it is impossible to set the compound 
at this angle, in which case the thread 
will have to be cut with the tool at a 
right angle to the work. 

‘Threaded parts always should be fitted 
to each other for accurate work. Cut the 


serew down nearly to size, measuring | 
with thread calipers, and then finish the | 
thread by trial with the nut or correspond- | 
ing part. When the correct size is nearly 
reached, clean and oll the thread after | 
each cut. 

‘The diameter of threaded work is 
measured, of course, from the top of the 
threads and represents either the greatest 
diameter of the screw or the greatest 
diameter of the threaded hole. The root 
diameter is measured at the bottom of 
the thread. 

One of the handiest devices for setting 
thread tools is the gage shown at the top 
of Fig. 2, page 78. It is used, as shown 
in Figs. 2 and 3, to set a threading tool 
level with the center of the work and 
square at the same time. 

‘The method of setting a tool for a 29- 
degree thread with an Acme Standard 
gage is Fig. 4; and in Fig. 5 is illustrated 
the use of a center yage in setting a 
thread for cutting an internal United 
States standard or V thread. 


F THE work is cast iron, the thread 

should be cut dry; if steel or wrought 
fron, lard oil should be used. Use oil on all 
work when fitting it to a mating part, co 


difficult or impossible to separate without 
damage to one or the other. | 

Half the battle in thread cutting is to 
bbe sure the set-up is right. ‘Try out the 
tool and thread on an extra piece, if pos- 
sible. ‘This takes time, but it is better to 
be sure than to have to explain a “bull” 
to the foreman, 

All good machine tool work depends | 
fon one thing: Be sure you are right be- 
fore going ahead. If in doubt, don’t take 

(Continued on page 89) 
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Secrets of Cutting Threads 
(Continued from page 88) 


‘a chance and hope things will eome out all 
right. In threading, go slow and be sure. 
Generally speaking, for threading oper- 
ations, place the belt on the largest pulley 
of the lathe cone, if a belt-driven lathe. 
‘Then serew on the faceplate, fasten a dog 
‘on the work, and place the work between 
centers, Chalk mark the slot in the face 
plate where the dog engages it. Always 
keep the dog in the chalk-marked slot 
throughout the work. Turn the work to 
the screw diameter, measuring with 
“mikes.” Have the finish smooth, 

‘Next set the thread tool, the form of 
which depends upon the thread to be cut. 
Use a gage to make sure the tool is 
square with the work and even with the 
center. Adjust the thread stop that 
allows the erost feed to be adjusted in 
thousandths. Set the gears for the thread 
wanted and be sure the friction feed of the 
carringe is out before engaging the nut. 
Place a tin box under the tool to catch the 
oil. Adjust the micrometer stop on the 
cross feed 40 that the tool elears the work 
by about .001 in, Start the lathe and 
adjust the micrometer stop on the cross 
food s0 that the tool traces a very light 
line on the work. 

Stop the lathe before the tool reaches 
the end of the thread and finish the length 
of the thread by pulling the belt by hand, 
‘This is necessary the first time only. 


‘OVE the tool out from the work, run 

the carriage back by reversing the 
carriage feed and adjust the micrometer 
stop to make another cut of .003 in. more. 
Now check your threads. If they are 
correct, start the lathe and take another 
cut, pulling out the tool about one-third 
of « revolution from the end of the thread. 
Reverse the carriage, and while the tool is 
running back, lubrieate the work freely 
with a brush dipped in the pan under the 
tool. Keep the work clean and take cuts 
of 005 in. when roughing down. For 
finishing, the cuts should be about .001 in 
‘or leas, ‘Keep trying for size and remember 
that after the thread is smoothed down it 
may be too loose. If the screw can be 
turned into its mating part by hand be- 
fore the burrs are removed, it will be too 
loose after they are removed. ‘The threads 
may be lapped by means of a split nut 
that has the same thread. 

A gooseneck thread tool (Fig. 6) makes 
fan especially smooth thread, as the tool 
springs down from the work when over- 
Toaded. 

Left-hand threads are cut by fixing the 
gears as in cutting a right-hand thread, 
with the exception that the lead screw 
must rotate in the opposite direction. 

In eutting inside threads to a shoulder, 
fa groove must be made inside the work at 
the end of the thread, as in Fig. 1. ‘This 
groove must be a little deeper than the 
full diameter of the threads. Place a line 
fon the thread tool as a guide, the tool 
being set into the work at the groove. 


HOP features scheduled for early 

Publication are “Methods for Locat- 
ing Holes in Jigs and Dies,” “How to 
Scrape Metal Surfaces “Accurately, 

‘ing the Most of a Drill Press. 
and “Shortcuts In the Use of the 
Shaper and Planer.”” 
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'ANES" is the word! You 

could talk for an hour tell- 
ing your dealer what you want 
in summer underwear and not 
say half as much as you will by 
simply saying “Hanes.” 


When you come out with 
“Hanes Athletics, please,” here's 
what you really ask for: Under- 
wear that will fit and feel as if 
it was made for you, with all the 
freedom, roomy comfort and cool- 
ness that you must have for sum- 
mer weather, You ask for under- 
wear that is guaranteed right 
down to the last stitch and but- 
ton. Say Hanes and you'll get 
the best underwear value that 
ever came out of a factory—un- 
beatable quality at an unbeatable 


price—One Dollar. 
Go in to your dealer's to-day 
and say “Hanes.” Make any 


comparison you like for work- 
manship and material. Compare 
the service and wear! If your 


Full 
Arter Us 


Cut 
INION SUITS 


regular dealer can't fit you, write 


us at once. 


Hanes is made for boys, too, 
in the same quality 


They are 


P, H. HANES KNITTING CO, 


‘Winston- 
News York Ofice 


lem, N.C. 
66 Broxdway 


Neat; Wintor Wear Manes, Winter Underwear 


> Tool Cases 


for Machiniat, 


ppeerted fogs Frome, 


Skee 
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Wooden “Ponies” for Water Games 


"The Williams Cap 
is in the ring— 


IVOTE FORIT!” 


E big vote is going to 
Williams and the reason is 
clear. It has the one shaving 
cream cap thatean’t get lost. And 
Williams offers yeu three definite 
improvements in shaving: 
=There's that famous Williams lather: 
les closer texture hols the moisture in 
against the beard. Quicker softening 
renults 
‘There's a lubric quality in Williams 
lather—actually a film between raor's 
‘edge and your skin, Pulling and irritating 
friction are eliminared. 


—There's a soothing ingredient which 


OF course, you'll like Williams! 
It is made by shaving soap speci- 
alists—a pure, natural-white cream 
without coloring matter. And the 
tube has the new Hinge-Cap! 

‘Dr J.B Wins Co.y Grae 


Shaving Cream 


834 in, from the rib een- 
ter, Make each 


‘ATER polo is 
WW erecTitat Py Roland 8. Gucier 
‘ous sport for the rider of one of 2 by 2 by 19 in. and center the bolt hole 


these skittish ponies. To jog the “ani- 
mal” about the “feld” and dribble the 
ball over a goal, requires skill that makes 
‘a real game, although the apparatus is 
homemade and inexpensive. And any 
playing arguments can be settled by a 
tilting cohtest—a regular medieval joust, 
‘most amusing to onlookers. 

All this aquatic fun is perfectly safe, for 
1a disearded auto tire buoys up each pony. 
A 10-in. piece cut from the end of a mo- 
Insses barrel is suitable for a flivver tire. 
‘One hoop clinches the tire above its rim. 

Below deck, two joggers work inde- 
pendently, each hung between 2 by 3 in. 
ribs and an outside cleat. Center one rib 
across directly under the barrel head and 
fasten another to the stave ends below. 

‘A jogger is formed with 12 in. of a two- 
bycsix, and a 12-in, board arm attached 
‘with two corner braces set into the plank. 
At the other end of the plank, trim off a 
‘Sin. corner and bore bolt holes 5 in. apart 
and 1 in, from the edges. 

‘A sheot-steel oar js riveted to two 6-in. 
strap hinges under the board. Fasten each 
strap with three screws, and bend about 


cece 
ba 


Contraction of the aquatic horse. For clearness, xe 
‘the tw fook-driven ay in omitted (rom upper ¥iew 


224 in. of the end at right angles to serve 
asa stop. When propeling, a chain holds 
the oar at right angles to the board 

‘Above deck draw a center line (shown 
dotted) at right angles to the rib. At one 
side of this line and directly over the ri, 
hore a 2-in. past-hole. To the rear, 3 in 
from the center, pivot the jogzers to the rib 
with an Sin, bolt. Cut a seat-post 36 in 
Tong, with a 10-in. end to extend below, 
preferably into the lower rib. A two-board 
truss, 6 in. high, supports the post and 
allows it to be adjusted for height and 
balance. Set a corner brace at each side. 

“The truss is braced at the rear by atwo- 
piece erupper, L4in. long. Let the base be 
Bin. wide, set into the truss, and nailed 
over the barrel rim. 

‘Cut a treadle 3 in. wide, to extend about 
4 in. beyond the deck when hinged to the 
‘edge of the crupper with a Sin. butt. 
Each piston or plunger opening is 4 by 2 
in, located 1 in. from the cross line and 


in. from one end, 

‘The saddle is formed by a pommel 8 by 
14 in, long, a cantle 7 by 18 in., and a7 by. 
11 in, seat. Padding may be old inner 
tubes covered with canvas, Connect 
the treadie springs with the post for 
quick action. Foot cleats should be used 
on each treadle, 

‘The materials needed are: 


{pear 36h Zn 24 ong 


tiverbyaie 31 tog 
Heck in 


tee 
cree 


i commer braces, in, 


Mo Nts 
rit Met ha 
A mallet is made with a 

S-in. length of fivwer tire, a 

2 by B by Jin, block, and a 

handle 314 ft. long. Shape » 

ball 4 or 5 in. in diameter 
from some light wood or tse 

4 Gin, water ball if there 

fare several players. For 

tilting, use a light pole about 

8 ft. long, to one end of 

which is wired a 16-in, door 

spring, as indieated, for 
holding the padding of cot- 
ton waste, 

‘The game may be ade 
justed to polo rules, or sim- 
ply “nip and tuck" to goal the ball, A 
tilting contest consists of equestrian 
mancuvers and “hit-or-mise" jabs ‘until 
somebody gots a ducking 


Coming Workshop Features 
BUUDING Radio into | Your 
by Kenneth M. 


‘Sweeey. 
Taig Sia-och Joiner for the 
rkshop.” 


Home’ Work 


Cea 
Se omar Ale Km” 


bby Charles M. Miller, leading author- 
it3,9n kite fying. 
““R'Grulp Box for the Canocst,” by 
Leroy W. Hutchins. 
‘your Engine Bearings." by 
Ray Fr Ruse author ot Autamative 
“Trade Training,” and one of the fore- 
mont experts im his eld. 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Profitable Outdoor Work for the 


Amateur Mechanic 


‘OODWORK that ean be done out- 

doors has special attractions for 
the amateur mechanic at this time of the 
year. It is a real pleasure to take toolkit 
‘and sawhorses outside in the long, light 
summer evenings and build something 
‘useful and ornamental for the house, 


ings for sum- 
mer projects 
of clean cut 
design and un- 


usual utility 
fare contained 
in Poputan 
ScreNnen 
MontHny's: 
series of blue- 
prints. One is 
the arbor with 
wate and two 
seats shown in the accompanying illustra~ 
tion. This was built by Orbrey K. Miller, 
of Bellevue Park, Richmond, Va., fro 
in Blueprint No. 9. 

Other good blueprints for the sum- 
mer are Nos. 10, 11, 23, 25 and 94, in 
the list below. 


"Workshop Series 


below can be obtained from 
Porutan ScteNcn Moray for 25 
cents, ‘The Editor will be glad to pro- 
vide, upon request, information rela~ 
tive to tools, material, or equipment, 
Blueprint Service Dept. 

Popular Science Monthly 

225 West dgth St., New York. 

Guyrumen 

Sendmetheblueprint, orblueprints, 
T have underlined below, for which 


T inclose cents: 
" Tite Prive 
Serine Tab ake 
: Seok ie 
Hook eu od Tate. ise 
Kitchen C se 


Freiing Radio Receiving tet 
Shaving’ H 
‘Athos wd ei 

Borel “Sue 

Bench and it op Tabie 
Elegie Washing Machine 
istic 


(ica seit) 


City and State 


Will Fit all the Ni 
on Your Car 


Cp 


‘C.V. WRENCHES 


is set of six Bonney C. V. Wrenches will 6 
all the guts on your ear that can be tured with 
fn open-end wrench. 


‘Brena thy are made of chrome-ranadinn-—the 
onary C. V- Wrenches are light. im wenght and Pots 


Bonney For 


CHROME-VANADIUM 


CHROMIUM for toughness ~ VANADIUM for strength 


nla 
Stach june 


eqyetion, all joiner 
tibletop: The mew 
(Sisipmest. “Guaranteed 10 years 


Booklets 
Sent FREE 


@ ECATKH 


|WOODWORKING |MACHINES 


“Had rabber, “easy grip” 
jer fo ting es ated 


Saw Sense 
gating saw, "Saws Inthe Sh 
Siowe metalcutting ee 
fer'beotier you 


INS & CO. Inc.,Dept.D-20 
ianapotis, Ind. 
od 


pattern; hung tows 


WOOK HANDLE. tmocoved Perfection Pate 
ten Skew or Strate Back 
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MECHANICS’ 
HANDBOOK 


330 PAGES 
More than 300,000 sold 


ANDIEST book of ite 
huind aver writes, Free OMY 

i by experts under the 
tion 


‘and Measures; Easlly Under 
‘stood Mathematics; Formulae; Mensura- 
{om} Belting Hyédro-mechanlen; Strenath 


Design; Horsepower of Engines; Bollers 


iti Cylinders and Steam 


ne 
Chests; Electricity; Currents; Wieings 


ea yt 


‘Trick Water Swing Furnishes 


Hilarious Summer Sport 
By Dale R. Yan Horn 


AT ANY summer camp this trick 
water swing will afford lots of fun 
and excitement. Select a tree limb over- 
ianging the water and to it fasten two 
pulley blocks. Run the rope over them 
and bring the ends down to within reach of 
the seat, which should hang about 1 ft, 
under water, as indicated. Either splice 
the ends to the main rope or bind them 
tightly with cord so that they cannot pull 
‘The bather stands on the swing seat 
and by pulling the rope ends, raises hit 
self out of the water. When the seat is 


clear, he holds his arms in the slack to 
kkeep the swing at this length, and begins 
toswing. Faster and faster he goes u 
finally, at the highest point of one of the 
swings—at the point of rest—he lets out 
the alack. With a great splash, the swing 
strikes the water and passes through it, 
throwing up a heavy spray. 
"The best way to take the water dive is 
ing down, which can be accomplished 
by the bather's siding his hands down the 
rope and dropping to the seat, feet fore 
most. If the slack is released at the mo- 
ne end of a swing, there is 


Improving an Icebox 
TT HE swinging door at the bottom of 
‘many types of icebaxes often has no 
cateh for holding it up while the water- 
ng removed for emptying. In 
‘such cases it is an improvement to fasten 


Hinged prop drope dows and supports enna 
ing door while eater pan i being emptied 
a thin strip of wood loosely with a nail or 
screw to the bottom, as indicated, so that 
it will fall down when the door is lifted 
and act as a prop to hold the cover open 
when removing pan.—E. B. Hrtt. 
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2 dow ety thin 
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zoe 


or aes 
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FG, 
[B214 Shipman Bldg.. CHICAGO 
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Why Old Age Pains? 


Don't put up longer with, aches i 
back and feet, se 
times every night, 


ks Tay electricity 
mite at-once for interesting 
Froe Book "Why Many Men Are Ol 


Address: 


| THE ELECTRO THERMAL COMPANY, 
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JACLOSING ATENNIS. COURT i 


By Frank W. Harth 


HILE a tennis court usually is con- 
sidered only a place for amusement 
‘and exercise, there is no reason why it 
cannot be as ornamental and pleasing to 
the eyes as any other piece of landseape 
architecture, As n rule, a tennis court is 
laid out in some corner of the yard or 
garden with 
nothing sur- 
rounding it but 
grass or per 
haps an ugly 
inclosure of 
poultry netting, 
‘The beautiful 
and ornamental 
inclosure illus 


Entrance to the inclowre. with rustic benches. 
‘A'detal of ‘the woodwork Is shown above 


trated may be constructed easily of ma- 
terial that can be obtained from almoat 
lumber dealer. ‘The corner posts 

be three by threes or four by fours 
fF held in place by 

arth firmly tamped 


set into cement, 
stones. with the 
around them. The construction of the 
archways, at first thought, may seem a 


thin strips to shape, using enough strips 
to form a square cross section. 

‘The lattice work can be made of ordi- 
ry shingle lath fastened to the framo- 
k, which is made up of common fur- 
ring strips nailed to the posts as shown in 
the detail, Several coats of good outside 
white paint finish the job. 


| difficule problem, ‘The method is to bend 
| 


Scratchless Fly Swatter 


"LY swatters made from old inner tubes 
never scratch the furniture as broken 
wire ones sometimes do, Fasten a piece 
of the tube to a flat stick with tacks 
driven through pasteboard washers. and 
it the rubber up in a number of places 
with the RR. 


The New All-Arm 
Long Wave Radio Fre~ 
quency Transformers $5 


% 


The MASTERPIECE 


For Super Heterodyne, Ultradyne 


and all straight radio frequency 
reflex circuits, every conceivable 


reveals this new All-American Trane: 
« 


former tobe “Masterpiece 
‘Amplifeation.” Its for 
lengths 4,000 to 20,000 meters. 


Another All-American triumph that 
‘wil farther broadeast our good name 
{trendy so splendidly upheld by nearly 
Uee-quarter million’ All-American 
‘Avaio Prequency and Power Amplifying 

“Transformers now in service, 


SPECIAL OFFER! 


and 


AMPLIFYING TRANSFORMERS 


Largest Selling Transformers in the World 


1(w the WORLD PROGRESS wil 


“WHAT. To INVENT” 
fneegons Ree We teete aanghacar 
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esto er See 


LEARN 


‘Any Bay. 


Open. Ail Samamer 


Have You AN INVENTION? 
otect and Profit From Your Ideas 


‘i.e. 


BY DOING 


Indigidual tnetruetion 
‘Sor 


rive for FREE pape catalog 
THE NEW YORK 

ELECTRICAL SCHOOL 
(Wet 1 St, Now ark Cay 
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Stace ding" 
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ean at once to. American Bul 
7.118) Broad 

il information 


COMMERCIAL 


~ ART 


| Bede retah Konpanys te langage 


Workd caer you an unteual eprint for 


5 based upon twenty-three Years 
is nationally, known ‘organization 
| each year produces And sells to advertuers over 
151000 commercial drawings. Meyer Bath. ine 
struction i the difference between succesful fact 


een ey 
Get Facts Before You Enroll in Any School 
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Wear the 
Gasoline Alley 


L 


RYWHERE you see it! 
Saturday afternoon or 
Sunday morning, the car run 
out in a shady spot, a Kit of 
Snap-ons on the running board 
and Dad or Brother Jim tuning 
Yer up with a broad smile on 
his face. If the car’s a Buick, 
Buick Kit, and a Ford Kit 
safliv, Exactly the right 
number of sockets and handles 
to tighten up every nut and 
bolt on the bus, hard to get at 
or casy, in half the time any 
other method could do it. You'd 
smile too, if you had a Snap-on 
Kit, specially selected for your 
car. Why not send for full in- 
formation today? 


A ‘ Not 
handful “set” 
ina Kit but @ 
to service ‘SYSTEM 

your > bor 
car indie ‘So speedand 
ideally saving 
o Snap-on 


Socket Wrenches 


MOTOR TOOL SPECIALTY 


14 E, Jackson Bivd., CHICAGO 


Stoner 


i Kia check 


yr ok eo 


Saving Your Auto Engine Bearings 


WO neighbors 
buy cars of 
thesamemake 

on the same day. ‘They drive them ap- 
proximately the same mileage the first 
season. At the end of the season each has 
paid about the same amount for main- 
tenance and repairs. However, one car 
is in prime condition; the other is about 
ready for a complete overhaul. 

“T have driven that car 38,000 miles,” 
an owner told a service man the other day. 
“I want you to take down the crankpan, 
clean it out, and put it back with new gas- 
kets. Tt has been 
using too much 
cil lately, and 


By Ray 


"Atri ea old bear= 
ng tm perfect cond 
on ‘because 1 hae 
been “Gled propels 


“T am taking care of those bearings and 
would not have them touched for any- 
thing. want to see how far they will go 
without being touched.” 

Manufacturers are perfectly safe in 
guaranteeing their engine bearings for 
125,000 or 50,000 miles of service on con- 
dition that the proper care is given the 
lubrication. A properly designed bearing 
will just polish up nicely in a season, and 
after that there is no appreciable wear if 
the oll is right. ; 

Thave just looked over two engines, one 
2 1913 and the other a 1923. Of the two, 
the 1923 model is far the older, with bear 
ings scored and broken. The 1913 model 
has a fine polished brown glaze over the 
Babbitt surfaces and shaft journals and 
pins are like glass. Except for a minor 
trouble, the older car need not have been 
Iaid up now. ‘The later model needs some 
new bearings and a complete overhaul. 


F THERE is clean oil in the bearings, 

the oil takes the wear. If the oll is dirty, 
thin, or worn out, the shaft euts through 
it und rides on the surface of the babbitt, 
scoring it and wearing it out. 

‘When the time comes that engine bear- 
ings need eare inthe way of adjusting or 
scraping—taking up, as 
sebadeed tis pee: 
tion plate at the bottom of 
the crankcase is dropped. 

First, inspect all bearings 
to see if they show signs of 
burning. If they have been 
badly mistreated, —babbitt 
‘will show in the off trough in 
the crankease. If a decided 
knock has been indicated, learn which 
bearing is at fault, 

Second, inspect all bearing caps to see 
that they are marked in a manner to 
identify them. Usually, the rod bearings 
are marked 3-3, ete., on the cam- 
‘shaft side and running back from the front 
of the engine. Note the identifying marks 
fon the main bearings as well. 

‘Third, proceed to remove the bearing 


BEARING 
a. 


Author of “Automotive Trade Training” 


Filing bearing cap 


F. Kuns caps one at a time 
and adjust them. 
When a bearing eap 
is pulled off, make certain that the shims 
between the halves are kept in their 
proper position. Mixing shims will eause 
hours and sometimes days of hard work. 
Carefully remove the thinnest shim found 
fon each side, or if the shims are of the 
patented type, pull or peel off a thin layer. 
Next, reassemble and draw the bolts 
quite tight. Use a socket wrench for this 
work. With the bolts tight, it should be 
possible to detect just a slight drag when 
the engine is 
turned over with 
the hand erank, 
If too tight, in- 
sert thin shims, 
Tn some cases 
it is necessary to 
dress the shims 
down with a file 
to get the proper 
adjustment, In 
other cases it is 
necessury to 
draw-file the 
caps. Extreme care is essential to auc- 
cess. It will not do to loosen the bolts & 
Dit, ns is the first impulse of the amateur, 
‘The bearing studs or bolts must be abso~ 
lutely tight and the shims pinched hard, 
Add or remove shims, draw-file eaps, and 
test and re-test until just an appreciable 
rag is noticed. ‘That bearing is. then 
finished. 


uate lubrication 


BACK of the nuts «turn and adjust the 
‘other bearings, then go over the bolts 
and nuts and set them to the predeter- 
mined tight position, locking them with 
the cotter keys. 

If removable dippers are provided, see 
that they are assembled to dip properly. 
In some instances they can be assembled 
backward. 

Before replacing the erankeuse, wee that 
all oil tubes and oil holes are clean, 
Cleanliness and thoroughness of inspec 
tion mean a great deal, Make certain 
new gaskets of the proper thickness are 
used when replacing the crankease, else 
the oil dippers on the rods will give too 
little or too much oil. Make the job tight 
‘with shellac to insure economy of oiling. 

Drain oil every 500 to 800 miles and 
refill with good oil of the proper grade. 

Keep the crankcase gaskets 
tight, check the.oil pressure 
gage’ constantly to see that 
the pump is working, keep 
the engine properly cooled, 
clean the erankease each 
season by removing it, 
and satisfactory results will 
he assured. 


CAP 


Wuew an auto is used much, the rear 
floor often becomes worn to such a degree 
as to be unsightly. The old earpet oF 
rubber mat may be replaced, however, 
with a piece of cork linoleum, eut to fit, 
and painted any desirable color. A mix: 
ture of shellac and dry color, such as 
‘Venetian red, gives good results although 
paint or varnish will perhaps be more 
durable.—R. N. Roar, Kankakee, Ill 
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THOMPSON SPEAKER 


Shielding Radio Apparatus 
[ HAVE found 


| Handling Machines 
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Like Hand Tools 


At work with a hand tool, you 
see how the work goes on and 
how well the tool performs. 


But with the multiplied out- 
put of amachine tool or“auto- 
matic,"” you can see only from 
counter records how the work 
goes on and the machine 
works out. 
The machine—like the hand tool 
gives resulls according to how it 
is used and adapted to use. You'll 
develop its service like developing 
skill with a hand tool—using a 


RUD 


COUNTER 


‘The small Revolution Counter be- 


low registers one for a revolution 
of a shalt re hine 


speed, making it 
Specialy sit 
able. for light 
fast-running i 
chines and most 
Adaptable to ex 
perimental 

Ff'run backward 


the 
tracts, Price $2.00, (Cat 45 
Rotary Ratchet Counter, to 
Chine, lao $2.00 ” 


Speed Counter 


Here's the handiest instrument 
or finding. tevolations-pe. 

haft oF Aywheel. You 
the 

hand of your watch © 
heoatros 


(Cut te 


than 14 ba 


The Veeder Speed Counter enables you 
to keep motors, engines, generator, line 
thafting "and machines operating at 
efficient speeds. Price, with two 
rubber tips (a ilustrated) $3.50 


FREE—The 80-page Veeder 
booklet of counters you'd lke 
to see—and set working. 


The Veeder Mfg.Co. 


44 Sargeant St., Hartford, Conn. 


Rebuilding 


WwW 


How to Build J 


Donald W. Clark 


4 Porch Swing 
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Cocoanut Shell Home Built to 
Suit Jenny Wren 
By Leroy William Hutchins 


JENNY WREN is 1 fastidious bird 
And, having fine sensibilities, she 
‘must loathe the unsightly tn can to which 
the often is forced to resort for 2 home. 
It is doubtful, also, whether she admires 
the elaborate little man-type houses gen- 
erally built for her. 

| “"For these reasons it i suggested that 
cocoanut. shell be 

ted for her home. -— pe 

| Tefsartstie, ineon- 

spiewous, and 
cheap and easy to 


it 


e of a quarter dollar. Establish four 
| equidistant points on the line and mark 
| points 14 in, to each side of them, eight in 
| all, Mark’ another point about 1% in. 
below the edge of the little circle, 
riecond on the opposite side of the nut for 
holes to 


From the of nearly 

sipe.a mul Ititude of ‘Schools, Institutes 
rad 

Fey He tthe ea 

wa eee ic 

vert pare rs 
ETS sa ey el se 

+ Ein i, bore hole a 


make holes for the perch, Writey Get all the 
5 Quicke FACTS! 


by running copper wire 
| holes from the inside, a 
| When all are in place, the ends should be 
Ned tight and twisted together. The 

oll then is ready for occupancy, 


| Folding Shelf for Child’s Bed 
| Useful in Sickness 
sol tated i fa 


| Dee otaing earn gtHome toBoss the Job - 
Shi who lk Everything ia ARN! 5500 to# 100000 YEAR] 
theme ae eth sl 

wy ee 


reed the sh tie 
TED stile te ale 


tient simply by raising the board. It is 
made from the side of a wooden box to 
which is fastened rather loosely with 


been bent as shown.—H. W. LEUTNER. OZARKA, Inc., 64 North Peoria St., Chicago | 
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get married, eh?” 


“That's fine! T'm glad to hear ik. But you 
sy ane Waning tse eal Hot 
‘enough to fustty am Increase In salary. 
ind on, sentiment, oF on any man’ 
yo the alr Increased 
‘Seat It than the Other men In Your department 
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How to Clean and Refinish Your 
Motorcycle 
By Austin G, Tribute 


FTER two or three seasons a motar- 

eycle takes on a dingy and some 
times battered appearance. The engine, 
which may run just as sweetly as ever, 
hhas accumulated deposits of black, greasy 
mud, and the rough iron of the eylin- 
der fins shows red with rust, To restore 
the original bright, attractive appearance 
is work any rider may do himeelf. A 
thorough cleaning and re-enameling are 


wecessary. 
‘The work should be commenced by 
taking the machine to pieces systematic- 
ally, the procedure varying with the 
different types of motorcycle. As a rule, 
the engine may be removed from the 
frame first, and following this, the tank, 
seat, wheels, mudguards, toolbox, and 
other accessories. 

‘The bolts and nuts of the several 


unite of construction, may be kept in 
labeled tin cans. "The object to 
separate the 
| 
| 
= MEL 


Home Protection 


TO MEN 


FREE [me 


pier fie ig eee 


te ter 


Pye onl aan Sats 


EXPANDO BUCKLE COMPANY 
‘CINCINNATI, OHIO 


Rubbing off the old name with steel wood 
‘aud method of panting’ the wheel 


| putty-knife and an old brush will leave 
| the surface ready for the removal of the 
‘old paint. 

‘Any of the paint removers on the 

ket will be satisfactory. Apply the 
liquid with a brush, and with a handful of 

coarse-grade steel ‘wool in your gloved 
| hand, wipe the metal clean and bright. 

Removing the dirt and paint is the most 
arduous part of the job. 

At this point, make such repairs to the 
mudguards as may be necessary. In all 
probability they have become dented 

1d loose at the riveted joints. Dents 
| may be taken out with blocks of hard 

wood anda hammer. If the tank has 

shown a tendency to ooze at the seams, 

clean the leaking places well with emery 
| cloth and solder neatly, smoothing with a 
| fle. 

Start the re-enameling with the applica- 
tion of lat white paint, such as white lead 
thinned with turpentine. This gives a 

(Continued on pase 99) 


[SPORT BODIES re FORD a HEY 334, 


YoucaNmie tettanie wranede 
Pineda oe Sele seed 

‘ie show Sand 

Le Sauron Pane 


AW E 


| glued together under considerable pres- 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Refinishing Your Motorcycle _ 
(Continued from page 08) 


reflecting surface that will make more 
brilliant the effect of the following coats. 
Use only the hest enamel in the color of 
your selection. | 
‘With fine-grade sandpaper, smooth the 
priming coat when dry. Apply the enamel 
evenly, taking care to leave no brush 
‘marks. When this is thoroughly dry, sand 
again and apply the finishing coat. 
‘Suspend each wheel from a nail by 
‘means of a cord fastened to the axle ends, 
and the work of painting hubs and spokes 
will be facilitated, If the tire side of the 
rim is rusted, clean well with steel wool, 
and enamel. ' Also note any loose spokes, 
and remedy by a turn of the nipples. 
Parts of the engine that are not sub- 
jected to the intense heat caused by 
explosions and eseape of guses, may be 
enameled; but the cylinders, exhaust pipes 
and mufiler ought to have a coat of 
stove-polish. 
Unless you wish to take the nickeled 
parts to an electroplater for re-condition- 
i jen them well with emery-cloth 


Striping requires more skill than most 
amateurs possess. ‘The result will be good 
if sufficient eare is taken; but it is advis- 
able to rely on the name of the manufac 
turer to give an ornamental touch to the 
tank, Buy two name transfers from an 
agency for your make of machine. With 
scissore cut within 34 in. the outline of the 
work, and after giving it a thin coat of 
varnish apply the transfer immediately 
to one side of the tank. With a damp 
sponge peel off the supporting paper. 
Repeat this process for the other side 
of the tank. 

In reassembling the parts, draw up all 


the motorcycle at night. 


Dainty Trinket Box Made from 
Plank Cuttings 


“THE amateur carpenter and wood 
worker can find a wealth of material 
if he knows where to look. In every car= 
penter’s or builder's yard are plenty of 
‘odds and ends that ean be made into most 
attractive articles. 

‘The little trinket or tobacco box illus 
trated was turned from two end cuttings 
from a 2-in, elm plank. ‘These had been 


sure after the facing surfaces had beon 
planed. ‘The outline was sketched on the 
end of a bloek that was to be the top of 
the box, and then roughly eut in straight 
lines with a saw before the turning began. 
‘The inside of the cover, where it fits 
over the flange on the bor, is tuned wi 
a slight taper, about one ‘in eight, to 
sure a tight joint,—C. A. Oxproyp. 


‘You'll get a new thrill out of 
motor car ownership 
with the RUCKSTELL ey 
AXLE—Iet the other fel- "g 
low struggle up steep 
hilla—you can pass © 
‘him on “high”; you 
can go through any kind of 
roads; you can speed slongon 
evel highways and laugh back 
‘the man ina high priced car, 


Go Anywhere! 

No need to invest your money 
{in high priced cars when you can have 
tr tight car that will positively out-per- 
form any of Uaemn! "You can go any 
where—up in the mountains, through 
the lake regions over any sort of roads 
Stross. country from coast to coast. 
‘The RUCKSTELL AXLE has solved 
the great problem forall ime by com= 
dining POWER and SPEED. The 
simple movement of a handy lever 
provides TWO-PURPOSE PER- 
FORMANCE as needed. 


Insures Greater Economy! 
Save half in time, save on fuel 


‘and ollf Any way you Sgure, 1 
RUCKSTELL AXLE is « blessing to 


Light cars and tracks equipped with the RUCKSTELL 

AXLE are giving revolutionary performance! Such 

1 car of track will out-perform any other on the 
market, rega 


Ci 75,000 ear and truck owners now know 
‘The rate of dally ie 

lations fe prof that 

ousands have been 


18 More than 


of price, 


Automotive World! 
Individuals,merchants, sales- 


‘men, farmers, big corporations —every= 
body, find Ruckstell equipped cars and 
tracks providing lowest cost transpor- 
tation and hauling. "55% MORE power 
In the car; 60% MORE power in the 
track, Fe snstruction; replacen 
left housing; eanily installed; ‘easily 
changed to new ear. 


Free Demonstration! 
‘Ask your nearest dealer in light 
‘carsarid tracks about the RUCKSTELL 
AXLE. Ride in his demonstrator 
‘then you'll never rest until you have 
your own car similarly equipped. If 
‘you prefer, write our nearest office for 


FREE BOOKLET. 


pen ROE ESTE SIO uence 
A 


49600 Cash Femee 


“PLL BE WAITING” 


‘Thore wiching to compete may receive a free 
copy of this song and rales of comet. Bp 


Sildresing 
EQUITABLE MUSIC CORPORATION 
1658 » New York City: 


an ena Sage a 


are 
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New Howard 
5-Tube 
Neutrodyne 


This remarkable set has ereated a 
sation among Radio enthusiasts, 

Beautiful Black Walnut Cabinet, with 
special Howard Neutroformers Tube 
Soeleets and Ihe 


Howard Manufacturing Co. 
240 No. Western Ave, 
° Chicago, Il. 


a 
AGENTS ?retir 
Siineeo 90 asice Tans 


allie Letter Co G24 Gus Se Chicaze 


(CE MONTHLY 


Obsolete Washstand Converted STOP USING A TRUSS 


into Neat Writing Desk Do Away With Stool And Rubber Bandi 


‘OW a discarded 

Washstand may 
be made into an 
attractive and use- 
ful desk, with very 
little work and al- 
most no expense, 
is shown in the 
accompanying illus- 
trations, 


19 hundreds of thous 
a Craptates vane to 
feta ellen devel 8 
sod mechanico-chemlea devi 


‘The lower shelf is used for making the  [[PLAPAO LABORATORIES, Blk 716 St. Lens, Ma 
hinged cover, and packing boxes will sup- 

ply the back, ends, narrow top pieces, and 
pigeonholes. Desk hinge supports or hinges 
‘and chains for the shelf, and a good varnish 


stain are the only aupplies to be pur- Radio Dealers: 
chased. —Gract: Scnorrrik, Buda, 1. Send for protected Agency 


roposit Monodyne 
Ejector for Cigarette Holder bi estan 
CEUGARETTE smokers should appre: 


fe MR ejector dnpeee al 
batts in'a egurete holder. ‘Dail very 
Sst bubs leon toe coe ont of 

seco af 3/16 /RPRON' 
ae ‘luminum 16 HUDSON STREET 


mone MoUE 


Cigarette ejector 

ete to draw freely, 
One end of the metal is riveted to the 
holder and the other is free so that it can 
be pulled out sufficiently to dislodge the 
shortest butt.—L. B. Ronpixs, Harwich, 
Mass, 


How to Fix a Balky Fan 

(Continued from page 74) 
nections and ends of wires, carefully re- 
moving the tape or binding cord where 
necessary. The test lamp method used for 
examining the starting coil ean be used, of 
ree, for further testing the motor 
windiny 


Clear ku! 


aa eve Rropiiion tions cn 


of these repair methods to try, 
you may judge by reading the chart on 
page 74. When the trouble has been cor- 
rected, reassemble the fan, fill the oil cups 
(Fig. 6) with hard oil, petrolatum, vase- 
line, or whatever lubricant the fan i 


bate 


ot (Fig. 7), 
fan is of the oscillating type, clean it 
‘out and pack with hard oil 

All that remains is to start the fan and 
sit back and enjoy the breeze. 


WASHINGTON COAL COMPANY 
jezar xchange wun, Cheap, Timo 
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Ak your dealer 


‘Stomberg-Caloe Tel. Mi 
sani an 


pea 
wistieemenant Wri 


cfr Soe 
sk: 


ITC PROTECT 


PATENTS. S233 


Mason, Fenwick & Lawrence, Patent and 
‘Trademark Lawyers, Washington, D. C., 
New York and Chicago. Established over 
sixty years, Highest references, 


| i hr Present widespread use of cut film 


Making Use of Cut Film in | 
Camera Plate-Holders 


instead of dry plates for photographie 
Purposes has led to the abandonment of 
many plate-holders. By making simple 
adapters, however, the photographer ean 
utilize his plate-holders for films, 
A piece of cardboard approximately the 
thickness of a dry plate, or a trifle less, 
is cut the de- 
sired size. ‘This 
board ia then 
covered with 
photographic 
black paper, 
firmly pasted 
‘on the reverse 
side. On the 
front, four cuts 
are made across 
the corner, as 
indicated in the 
illustration, to form four corner pockets. 
The cut film is then inserted in this 
adapter and the whole loaded into the 
plate-holder. 
Kits may be made easily in the same 


way to adapt smaller sizes of film to 
large plate-holders, as shown. They are 
also serviceable in adapting American | 


Im to foreign sizes. For in 


{ by 314 in, which is more widely 
used in foreign cameras than our own 
244 by 34%, may be cut from § by 7 film 
without waste.—Hexnnt C. McKay, 


How to Give Aluminum Paint 
a Durable Gold Color 


GILT, paint, although beautiful when 
first applied, soon tarnishes, and it 
‘expensive for large surfaces, — Real 
gold leaf is absolutely permanent, but is 
difficult to lay and still more expensive. 
A beautiful permanent gold-like surface 
be obtained by usi 
aluminum paint and then coloring the 
surface as follot 
Dissolve by digestion gum sandarac 
alone or equal parts of this and bleached 
shellac in alcohol, adding tumeric and 
dragon's blood in the proportions of 


12 og. sandarae or 6 oz. each of the 
sandarae and shellac to 1 ox, tumerie and 
2 oz. dragon's blood to 1 gal. alcohol. 


Larger or smaller amounts should be 
mixed in thesame proportions. Filter this 
through a cloth and apply with a soft 
brush. Solid aluminum articles may be 
treated in the same manner. 


Bushing Serves as Simple Die 


HE experiments 
of ahomeworker 
called for a number 
of small sheet-metal 
ks and, as no 
punch press was 
available, a simple 
hand punch and die 
were made, as 
shown. The die is \ 
merely a bushing 
with a saw slot in 
which the stock is 


STOO INSERTED 
ins sur 


placed. The punch is driven through by"s 


mallet blow.—R. H. Kasrer, 
delphis, Pa. 


Phila- 
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can move 
crank only an inch 
back a 


t 
keeps bit cutting 
continuously, 
ave time and labor 
in boring hard wood or 
Recmattrmtes 
inkee"* Hand Dri 


“YANKEE” 
Ratchet Hand 
Drill No. 1530 


Only 1014 in. long. Weigh 

conly 144 Ibs. "Has all five 

Adjustments ofbi 

Ratchet Breast Dil 
Some Other 

“YANKEE” TOOLS 


Spleat Screwdrivers 
x 


Di 
iench'vines" removable base 


FREE Tool Book 


1d degeribes all 
mole for saving 


Dealers everywhere sell 
“Yankee” Tools 


“YANKEE” 
TOOLS 


Bike Dae Mohonice: 
US 


font Bros Mc. Co., Philadelph 


HOME 


This Radio Battery Has 
“Over Twice The Life” 


HE. Burgess Radio “A” is exclusively 
radio battery, designed especially 
for service on the “A” of flament exeuit 
‘of dry cell vacutum tubes. 

In Radio service it has over twice the 


Replace your worn out 
with 9 Burgess. Comps 


TASK ANY RADIO ENGINEER™ 


| BURGESS 
RADIO BATTERIES 
| BURGESS BATTERY COMPANY 


BATTERIES tan, 
PEABO Het 

5 Sales OMe) Marva Trunt Bile Chewae 
aeratortes and Works: Madsen, Wisconsin 
1 F 


(| 
CAs 


Bed 


It 


[The Cc 


Home 


Owe of the most 
frequent plumbing 
complaints in 
average home, aside 
from leaking faucets, is that of stuffed or 
clogged sink traps. “Without the proper 
tools, this is often most difficult to 
remedy. When confronted with this 
problem recently, the writer used a piece 
‘of scrap flexible automobile speedometer 
shafting with great success. 

‘One end of the flexible shaft was 
frayed. This was inserted into the clogged 
trap and given a twisting motion, The 


material that clogged the trap was 
securely enmeshed so that it could be 
pulled out of the trap instead of being 
forced into the drainpipe, as would have 
been the ease if a force pump or wire had 


had been bought 
from an auto-wrecking concern for 20 
cents, is now numbered among. the 
‘writer's most valued plumbing tools. A 
short length of “BX,” a flexible material 
tused by electricians, may also be used 
for this purpose, but this material does 
not possess the great degree of flexibility 
of the speedometer shafting. An ordinary 
collspring also can be used, as described 
in the February issue of Porvtan Screxce 
Moxruty.—Joux H. Scuaunk, Pitts 
burgh, Pa 
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Ship shape 


stove, so the shelf is strong enough for 
any ordinary purpose, 

Cut © piece of I-inthiek whitewood, 
oak, or other wood to the desired size, 
smooth it with sand- 


paper and 
to an ordi 
panned 

hracket, costing 10 
cents. " Hold the 


bracket against the / 


pipe with a S-cent moor 
‘automobile radiator "EC\AWe 
hose clamp, A single 


clamp at the upper 
end of the bracket will be sufficient. 

‘The shelf may be either round or 
hexagonal and enameled white, If a 
'stove is to be placed on the shelf, protect 


the wood with sbeet metal or thin asbes- 
tos. 


M, MAcDonatp, Brooklyn, N, Y. 


Wuen a var- 
nished surface is 
not cracked, checked 
or peeling, but 
merely needs freshening up before it ean 
be revarnished, I find the following 
method of cleaning is exceptionally satis 
factory: 

Dip some medium fine stecl wool in 
slightly warm water and rub it over a 
bar of mild laundry soap until it lathers, 
‘Then serub the woodwork with this until 
the dirt is loosened. Rinse clean with 
clean cool water. 

Lat the wood dry thoroughly and apply 
‘one coat of varnish thinned with turpen- 
tine. When this has dried hard, rub 
down with fine steel wool and put on 
another coat of varnish as it comes from 
the can—A. J. Hanstan, Wolf Creek, 


A SERVICHABLE 
‘shoe rack inside ‘a 
closet door can be 
made from two flat 
‘The top rod has a projec~ 


curtain rods. 
tion of 4 in., and the lower rod a pro- 


jection of 213 in. The heels of the shoes 


Ir you need a 
small shelf in a 
modern bathroom, 
or in any 
where there is no suitable wall 

around for a steam or hi 

Such pipe will support a shelf about 
9 in, in diameter. One has been used for 
more than a year to support an electric 


‘Rack made of two Mat curtain rode 


hang on the top rod and the lower rod 
keeps the toes in place, 

This type of rack saves space and the 
shoes are kept in better order than if they 
‘were stacked on the floor or a shelf — 
Kexwera B. Murray, Sturgis, Mich. 
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‘The Shipshape Home 


[7 Laying 
Bricks 
| soon find out. 


| 
some brick underpinning beneath my | 
house, What I did was to get a straight 

| 


Lavine bricks is 
not as easy as it 
looks, as most home 
workers who try it 
L recently had to replace 


“two by four” a little longer than the 

wall was to be and placed it as a guide 

| against the 

| piers between 
which I was go 

| ing to build the 


wall. This gave 
me a straight 
line to begin 
with, and then, 
as 1 finished 
| each course, I 
| mised the “two 
by four" by 
placing bricks beneath it, in each ease 
allowing the edge to project about 1 in. 
above the edge of the course already laid. 

After each course, I smoothed mortar 
into the crevices and took care to run 
owel over the face side of the 
0 that it would fit snugly against 
the guide piers at the end, 

If there had been no piers, Ishould have 
placed posts of substantial straight timber 
to guide the end of the ‘two by fours. 
‘This method soon gives the amateur 
mason a knack of laying bricks straight. 

Dumbarton, 


hooks. for 


Kitchen ng the range 
Hooks dustpan, 
ust brush, stove 

poker, and various. ‘kitchen utensils, 


ent up easily from pieces of 
ed iron wire, about No. 8 gage 
12 In, long. Fusten each hook on 


Very heavy. 
ticles oF a 
number of them, 
should not be hung 


but 
small articles will 
do no harm, 


TING old 
floors the eracks be- 
tween the boards 
often present a df 
it problem. Ordinary prepared erack- 
ure apt to erumble and leave un- 
sightly gaps after a few months, if they 
fre used in fairly wide cracks 
‘A‘method that has stood the test of 
years is to saw from in, stock a 
hhumber of strips varying in. width from 
| 1/16 to 4 
Tong. After brushing the dirt from a | 
crack, choose a strip that will just fit into | 
the space, coat it with glue on both sides 
| and drive it into place. A larger strip 
| of wood should be used to protect the | 
thin strip while it is being hammered into 
the erack. | 


thickness and 4 or 4 ft. 
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NO CHARGE FOR 
EXAMINATION AND. 


OUR OFFER: Ration 


HAVE YOU AN IDEA? 


YOUR FIRST STEP before disclosing 
an invention. The inventor should write 
for our blank form— 


“Record of Invention” 


This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention 
for examination and instructions. No 
charge for the above information. 


Our Three Books Mailed 
Free to Inventors 


Our IMlustrated Guide BOOK 
1—How to Obtain a Patent 


Comtains Fall inst ding U. & 
Methods ‘and, 100" Mechanical 
(rated and described, Artieles on Aw 
RATRATS. “Pateot . 
2—Our Trade Mark Book 3—Our Foreign Book 


Direct Agencies in all Fo 


secure Foreiga Patents in shortest 
‘and lowest Cont. 


‘Our Main Offic, in the Vietor Building (Opposite U.S. Patent Office), Washington, Di 


WE REGARD A SATISFIED CLIENT 
As our best advertisement. and will furnish to any‘pne, upon request, lists of clients 
jn ‘any state for whom we have secured patents, 
Highest References—Prompt Attention—Reasonable Terms 


WRITE TODAY: 


VICTOR J. EVANS & CO. 


Patent Attorneys 
Kem Yock Ofer, Phladetpia Ons Pisburah Ofer 
wor Woswors Mie. Tiaisbeny Bae. EIS Raine ti 
Chicago Otces, 114 Tacoma Ride. Sun Franco Ofice, Hobart Bl 


Main Offices: 760 Ninth Street, Washington, D.C. 


‘Gentlemen: Please send me FREE OF CHARGE your books as described above. 
Address 
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PLAY 


Your Way . 


toSuccess f 
and Social Popularity 
4c, an oF oman 
1 SSplone: aes 2 cordial welcome 
Peeve Foc taect, Die aa ae 
Eel cuaey teen 
oot mse son 
7 emsrnce 


No other instrument 
sal popularity” 
Ms Ny 


a 
anias 


Tone Saxophones 


epee 
Siisuteresee ones 


Easy to Play—Easy to Pay 


gy om caren 


ea Lory ia 


BUESCHER BAND INSTRUMENT CO. 


1 eat ! 
Pere torres tt 


| eta Sat 


[tees 
tr i a EASY-WAY 


PATENTS 


meg, coma ea nie 


Pate! Lita] 
Trade Marks 


PATENTS = 


Handbook of instructions. mst mel 
RH. FRAVEL, Patent Lawyer 


Ray 58 aco Bie, WASHINGTON, D.C 


How to Build an Icebox 
(Continued from poge 7!) 
substances, is durable, and does not sj 
or deteriorate. 

‘To make the case, four 3-in. (or 34-in.) 
boards are nailed ‘together temporarily 
and eut and planed toa finished size of 735 
in, wide and 3 ft. 9 in. long. A leg 3 in. 


wide and 3 in. long is then laid out and the 
waste material is cut away so that the 
boards then can be opened out and made 
into two side pieces, as shown in Fig. 2, 


TURNED-UP ENDS 
won 
pore SO 


F'conK: 
rreork: 


(WIRE NET SHELVES 


Fig. 3. Details of ice deck, bale, drain, 
(End water seal, iowulaton "and shetving 


the boards being 
together. 

"The top, 1674 in. by 2 ft. 11 in. is then 
slued up’and ‘nailed on with finishing 
hails, set with punch. The bottom 
piece, the same width and 2 ft. § in. long, 
is fastened in position and supported at 
the ends by 1 by 1 in. strips. ‘The back is 
icin. thick tongue-and-groove ceiling. 

“The bor is lined with odorless insulating 
paper, held in place with shellac. All the 
edges should be lapped and cemented. 

‘Then obtain a quantity of 2-in. cork- 
board, which is made up in slabs 3 by 1 ft 
Cork is cut easily with a coarse-toothed 
carpenter's saw. 

Shellac, into which has been stirred 
ome whiting to thicken it and give body, 
is used to cement the cork to the insulat- 
ing paper. The corkboard is fastened to 
the wooden casing with 2)(-in. flat-headed 
nails. These nails will sink into the cork 
about 14 in. Too much force must not be 
applied ‘or else the nail will be driven 
through the wooden casing. 

Upon the Zin. layer of cork another 

-thick layer is applied. Care should 
bbe taken to “break” all joints, as shown in 
Fig.8,andmake them squareand clean cut. 
Al the seams should be sealed thoroughly 
with the shellac compound, which also is 
tused to glue the second layer of cork to 

(Continued on page 105) 


nailed and glued 
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iGEND DFOR 


=THIS FORM 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 
_ Bala icine yor avanti t,anyane 
GerTin 1 be Seve an nitiee, 
Per uy yee 
Zee ad stash thesnme beter 


lesion for pate. A pater 
tation ferewsteryd pate 


RICHARD B. OWEN 


Seon SMe 
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How to Build an Icebox 
(Continued from pose 104) 
the first. Too many nails must not be 
used, for steel is a conductor of heat. 
A lining of 16-gage galvanized iron is 
made to fit snugly into the wood and cork 


empty 

ee ree es 

peers TRADE MARKS 
aa a 

By oly 

por Re am 


"the dock is constructed of 1 by | PROTECT YOUR IDEAS 


strips, as shown in Fig. . Tt is insulated a aera ope as 
iba lied cai hecton'ef i | AMY MEW ae, machin dino improvement, the, amy nex 
cork. The whole then fs covered with ‘ficiency or uscfalness, may be patented, if ic involves invention, 
¢ xalvanizedsiron sheeting. First one 
sheet, the width of the deck, is applied, If You Have Any New Ideas 
sheet, the under one, is | HI which you feel are useful, practical and novi, take prompt action to protect 
Your rights. If you have invented any new maciine, oe new combination of 
about 3s in, : tarts oF improvernent” or aay new design’ or proces, ‘SEND, DRAWING, 
shown in Fig. 3 and is finished by having | Me SIOBEL Ol DESCRIPTION of i for informatlon as to procedure to secure 
two ends soldered on, one of which should | (a) protection. 
have a close 3j-in, nipple soldered in ite Write Today for Blank Form “Record of Invention” 
Upon this is serewed a 3¢-in. ell, forming | & Vs COUPON attached, and immediately upon its receipt I shall send. 
part of the drain. Galvanized nails form to be returned to the with drawing, description or mode! of your 
should be used in nailing the sheet metal | BB }ica, promprly upon ree-iving your idea | thal rite you fully as to procedure 
to the wooden frame 80 that the heads 
may be soldered over. 

‘Two 2i-in, lengths of #(in. galvanized 
angle Iron are obtained. “One end of each 
is split down ita length for & distance of 2 

‘the ends then being turned out, ax 
Fig. 5. These are soldered to the deck. 
‘The aplayed ends ofthe iron runners pre- 
vent the ice from aiding down and pro- 
Jecting over the air chute 


ner ae tak 
fee opie teeta oe | fl oReatel serene settee tee serie ree 
at the drain end is about 2 in. from the No Charge for Above Information 
Sider Conte atigtae eae |e Sort ome a : 
Before placing the ining in the casett is | i E'WGW. 
wae se sy a dt sl ahd tess et 
Creeps abate a tae | ee We FO 


from the bottom, the next 5 ia. 


ted De covereg vite caivaniend bene To 
if center eaten te nore REGISTERED PATENT ATTORNEY 
rhe ives are showtracted, f‘stee! MEMBER OF THE BAR OF 
screening with a heavy galvanized-wire | JB) SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA 
edging, the screen edges being bent over ‘SUPREME COURT DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS 
Ses wie sign.” heer we tevde 1 oe rusies Centned ts Patents end Tae sure 
Tong by 12 is wide, placed in pale i aaa Stas Be ao mae ee hee ana aR 

The swinging ap which may be cim- a —— 
inated ifs drain provide he foo | FR BB cree omar ‘ 
{nto conceal the drip pan and swings upon ey Sena pad Senta 
two pivots. ‘These pivots are made by COUPO Siereuzeet me ro fees npkiee tert oo beat 
oting tra bevy ood ouewe abe tie oon 
Show sign of ar Oops cos teach ed | (ME were ee 

(Continued on page 106) | ee ay 
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Unique Method Simplifies 
Darkroom Development 


"THE developing device for small rol 
films illustrated has three advan- 
tages: It requires minimum developer: 
it allows the film to be handled without 
the hands coming in contact with 
solutions, and it enables the photographer 
to inspect the progress of development 
without having to touch the film itself. 
‘The film is wound on a glass tube or an 
incandescent gaslight chimney in spirals 
without overlapping. If non-curling film 
[s used, the black paper also should be 
wound ‘on the tube so as to lie between 
the film and the tube and prevent the 
gelatine’s sticking. The ends of the film 
fare thumbtacked to cork stoppers in both 
‘ends of the tube. 
‘A wire loop is attached to the top stop- 
sndle and three or four 


brass nails are driven 
‘stopper to within 14 in. of their heads to 
center the tube in the developing jar. 
‘The latter should have an internal 
diameter (D) about 1 in. greater than 
the diameter of the tube. 

‘Before the top stopper is finally fixed, 
the tube is ballasted with several old 
nuts held in position with a few spoonfuls 
of plaster-of-Paris solution. 

If three glass jars are provided for 
developer, fixing bath, and rinsing water, 
there is no need to touch the film until 
it is ready for uncoiling and drying. By 
cutting holes about 1 in. in diameter in 
the black backing paper, before winding 
on the film, development can be checked 
simply by holding the glass tube against 
the red light. 

‘A further advantage of this method of 
development is that the developer can be 
left in the glass jar, ready for further use, 
provided an airtight cover is made of 
‘wood boiled in paraffin —C. A. O. 


How to Remove Road Tar 


OAD tar should be removed immedi- 

tely after an auto is housed. If left 
indefinitely, the paint will come off with 
the tar, leaving the surface unsightly. 

‘Gasoline will remove tar when fresh and 
soft, but after a very short time this is use- 
less. Either lard or oleomargarine will 
soften the tar after it has begun to harden, 
that is, soften it enough to be removed 
swithout taking the varnish with it. Cocoa- 
butter also will be found a harmless 
solvent for tar. 


How to Build an Icebox 
(Continued from page 105 


and then cutting or filing off the heads. 
‘The pivots swing in the 34 by 8 by 8 in. 
pieces that are nailed to the front legs, as 
shown in Big. 1. 

The ice door is constructed of Gin. 
stock, lapping 13 in. on all sides of the 
opening. ‘The edges should be beveled 
and smoothed. ‘The hinges and the 
catches should be of the regulation offset 
type, obtainable at any large hardware 
shop. 

‘A sheet of 1-in. corkboard ix applied 
to the doors, the edges being beveled, 
as shown in Fig. 1. The lower left-hand 
door is the most difficult to fit because 
the cork has to be trimmed to allow the 
door to close without jamming against the 
baflle. However, this requires but alight 
trimming. All the cork insulation then is 
covered with a galvanized metal cover. 

‘The doors should be hung so that }¢-in. 
refrigerator packing, which may be pur- 
chased in the larger hardware supply 
stores, can be placed as shown in Fig. 1. 

‘The front is nailed to the completed box 
with long finishing nails, care being taken 
to see that the deck is properly nailed and 
supported, and that the baffle is held in 
place by several of the wire nails 


‘TER careful measurements have been 

taken, aholeisdrilled through thebot- 
tom, and a piece of 34-in. galvanized pipe 
is cut and threaded so as to extend into 
the box. It is screwed into the ell of the 
deck. A small amount of white lead ap- 
plied to the pipe joints will weal them per- 
fectly and at the same time eliminate the 
necessity of using force in order to obtain 
a tight joint. Care must be taken not to 
break off the soldered nipple. 

‘The methods of forming a trap for the 
rain is clearly indicated in the detail of 
the piping. The offset in the horizontal 
pipe should be ax small as will serve the 
purpose of holding enough water in the 
trap to act as a water seal, ‘The water 
may be discharged in any desirable 
place, the usual practice being to carry 
the drip pipe to the center and provide it 
with an ell, facing down, as shown in Fig. 
3. Ifa drain seal from an old icebox can 
bbe obtained, it may be used instead. In 
leaning the trap, use lye and hot water 
and, if necessary; unscrew the plug, as 
in cleaning a regular sink trap, 

Care should be taken s0 a8 not to block 
the screen shelves, especially the cold air 
exit, with large boxes, or other objects. 
The cooled air flows down the air chute, 
cools the lower portions of the icebox, and 
returns to the top of the box to repeat the 
eyele again and again. 

The nail holes should be filled with 
patty and the inside and outside of the 
box given several coats of white enamel. 
‘The shelves need not be enameled, as they 
are easier washed without. 


F ANY difficulty is experienced in 
‘obtaining materials for building the 
icebox, such as cork, insulating paper, 
or door packing, the Information De- 
partment of POPULAR SCIENCE 
MONTHLY will be glad to supply the 
names of manufacturers, if you 
Senda self-addressed envelope and state 
Specifically what you wish to know. 
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Balloon Vender Kite 


The Stenderd Tube of the World 


RADIO 
RECEPTION 


Izht be attached with a string so that it 
i float above the imitation balloons. 

A good grade of tissue paper is perhaps 

best all-around covering for kites. 

\e greatest objection to tissue paper is 

at it slits badly, A smali hole generally 

to a calamity. A good way to 
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offset this is to lay glued threads diagon- 
ally nerose the paper in two directions 
about 3 in. apart. The thread is coated 
by running it through a puddle of glue. 
‘Then lay it down on the paper. For 
large covers, a network of string at the 
back of the paper, not glued, helps to sup- 
port the paper when pressed hard by the 
First cover the entire kite with white or 
light blue or gray paper. Tt is best to 
paste the sheets together with not more 
laps. After enough pieces have 
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Balloon-Vender Kite 
(Continued from page 108) 
been pasted together, lay the paper on the 
floor and place the framework face down, 
on top. Cut about 34 in. to the outside 
of the frame and string. Paste the outside 
turn over edges, and press them 

On the curves, slit into the flaps 
with scissors. 

While the kite is still on the floor or 
table, some strips might be pasted over 
the framework at the back, thus reinfore- 
ing the cover. 

‘Some of the balloons will not be full 
circles, but just the portion that shows. 


BALLOON KITE UMBRELLA ITE 


‘The strings are represented by heavy 
black strips, rather out of proporti 

A three-string bridle is best for the 
balloon kite. Such a bridle can have a 
string attached about halfway from the 
spine to the outside point on either side, 
and another string attached to the bottom 
of the spine. Use little reinforcements of 
paper about the hole where the string of 
the bridle goes through the cover. ‘The 
kite line is attached where the three 
strings of the bridle come together. 

‘The balloon vender serves as a balancer 
and is hollow. ‘There is no top to his head 
—the breeze passes into his body through 
this opening; itis his breathing apparatus. 
A series of Teed rings down through the 
body will serve to keep the gentleman 
from total collapse. ‘The arms and legs 
need not be stayed in such manner. The 
bottom of the legs are open to allow the 
breeze to pass through. ‘The arms extend 
above the head and cling to the cord 
hanging below the kite. ‘The man may 
have small rings in his legs, but it is not 
necessary to shape the hands or feet. 

‘The clothes should be of dark paper and 
the face white, pink or yellow, with black 
markings for eyes, nose, and mouth. Black 
tissue ean be used for such markings 

‘The man may be made of cardboard, 
but will not be as interesting as if hollow. 
He should hang 3 ft. below the kite, and 
if he is not sufficient balance, some fringes 
and tassels can be added. 

‘The same kind of framework and the 
same hanging figure may be used with 
the umbrella kite shown above. 
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Good Music— 
Wherever You Go! 


Sixty miles on the speedometer—twelve 
noon by the clock—a quiet, shady grove by 
the roadside —a lunch be 

{good things to eat—and five hungry people 
ready to sit down to a feast at na 

‘That's the time for a little muse from the 
‘pocket orchestra—a few lively selections on 
| Hohner Harmonica— 


The World’s Bes 


‘Phere'snothing like good mus 
fand there's noth 
‘music. Hohner 


‘workmanship. 
“Anyone can learn to play real music quickly. 
Get a Hohner Harmonica today and play it 
tonight.” S0f up at all dealers,” Ask for the 


t packed with | 


able, | 


Marking Device 
Spiral Flower Beds 
ASTERS and senias, when trans- 

planted in beds laid out spirally, 
Present a more artistic appearance than 
when planted in straight lines. The 
spirals may be marked quickly with the 
| homemade device illustrated. 
|. In the bottom of an inverted barrel a 
| hole is made through which = pipe is 
| passed and driven into the ground, The 
barrel is fixed to the pipe so that it is held 


‘The marker ie drawn, con: 
| amy wearer to. the barrel 
stationary. A “two by four” is used as 
beam upon which a wooden marker is 
mounted in such a manner as to be free to 
slide, “One end ofa length of clothesline | 
is fastened to the barrel and the other end | 
is attached to the sliding marker. | 

‘To operate the device, the beam and | 
marker are turned about the barrel. This 
causes the line to wind up as on a drum, 
thus drawing the sliding marker toward 
the center. ‘The resulting spiral trough 
| made by the pointed marker serves to 

guide the gardener when setting out the 
plants, M. Wrtcox, Torrington, | 
Conn. 
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Two Wooden Braces Hold the 

Ice-Cream Freezer Firmly 

| "THE anual dificulty of trying to hold 
tan fce-cream freezer while churning | 

| may be overcome quite easily by bracing 

| the machine as illustrated. 

| Place the freeser on a bench of con- 

| venient height in the cellar and measure 

the distance from the metal cross piece to 


| the floor beams above. Obtain two 3¢ by | 
‘Vin. boards cut to this length and saw a V 

in one end of each. Locate each V over | 

the metal cross picea and hammer the 


Laying Out 


"ULAR SCIENCE MONTHLY a 


When did you 
find your 
ideal tobacco? 


Sooner or later we all 
choose the perfect 
smoke partner— 


Here is an interesting letter from Mr. 
Charles H. Bishop of Chieago, Tt con- 
irms the truth of an old proverh— 
yetter Inte than never."" 

‘We hope that reading it may show some 
riguided pipe smoker the path to smoke 
satisfaction. 


Lars te me 
Richmond, 


he, “aw 
ay Uatherinlnwe rw Appreagh 
eat ster seur at” Chat 


We are glad Mr. Bishop induced his 
father-in-law to try Edgeworth, and we 
hope that the old gentleman will derive 
much pleasure and comfort from his pipe 
for many years to come, 

But it seems to us 
a shame that he 
didn't become _ae- 
quainted with Edge 
worth many yearsago. 

We try to make 
Edgeworth » tobacco 
i that most men will 
like regardless of age, 

and the evidence 
would seem to 
show that we do, 

Of course, we 
don't hope to 
suit every ‘man’s 
taste, but a great, 
many smokers 

e found 
Edgeworth “just 
right." 

Why net let we send you a free sample of 
Edgeworth? Maybe it's just the amoke 
you're been looking for, 

Your name and address on a postal to 
Larus & Brother Company, 69 South 21st 
Street, Richmond, Va., will bring you 


generous samples of Edgeworth with our 


compliments. 


If you care to include your dealer's 


| name and whereabouts we will appreciate 


the courtesy. 

To Retail Tobaceo Merchante: If your 
jobber cannot supply you with Edge 
‘worth, Larus & Brother Company will 
gladly’ send you prepaid by parcel post a 


upper end of each brace under the rafter 
above. If the brace is a bit too short, a 
shingle can be wedged between it and the 


rafter.—D. D. Simoxps. } 


one- or two-dozen carton of any size of 
Edgeworth Plug Slice or Ready-Rubbed 
for the same price you would pay the 
Jobber. 
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himself an orator of note, suggested re- 
cently that radio will help restore oratory, 
since the public will demand facts and 
reasons, well and briefly stated, will toler- 
ate only real eloquence, and will reject in 
disgust banal sentiment and wordy 
emptiness. 

‘A phase of the subject that I mentioned 
above was commented on recently by 
Brigadier-General James Guthrie Har- 
bord, president of the Radio Corporation 
of America, as follows: 

“The fact that candidates are deseribed 
and written up by the newspapers and 
‘magazines is not enough to satisty the 
average voter. He wants to get at the 
sincerity and motives of the candidates 
and this comes only through cont 
‘The glimpse of a man on the back p 
form of x train leaves an impression that 
no amount of writing will do. ‘That per- 
‘sonal touch is what men in public life have 
always sought, and they can establish 
‘that contact now to all parts of the 
country by radio. Radio will elect the 
next President.” 


50 FAR, speakers on political topics 

have, for the most part, confined 
their activities to short discussions be- 
ment acts provided by 


y have to follow the lead of 
isers and provide a 
hand or a jazz orchestra to offer enter- 
| tainment as an inducement to listenersin 
to hear him. 

‘This is no new thing in spellbinding. 
Senator James A. Reed of Missouri, an 
old-style, whirlwind spelibinder, enga 
‘small’ traveling circus to. campaign 
with him when he last ran for the Senate. 
He sot up his circus tent at the country 
crossroads, and after the band had at- 
tracted the farmers, he cut loose with 
Politics. ‘The radio campaigner might 
improve on this. The evening of politics 
might include music, comedy, and stunts 
irom a good vaudeville show. 

For serious political debate on topics 
in which the public is interested, the 
radio is made to order._It is interesting to 
reflect how many people might have heard 
the famous Lincoln-Douglas debates, had 
radio broadcasting been in, use then, 
Th those days a mecting hall that held 
2500 people was monumental. Probably 
not more than’ 15,000. people heard 
Lincoln and Douglas in their whole series 
of seven debates over the state of Iinois. 
‘The course of history might have been 
changed had the whole country heard 
them by radio. 


PUBLICISTS are, greatly concerned 
as to how the Democrats and. the 
Republicans will divide up the ether 
| They are worrying lest one or the other 

party monopolize radio broadcasting, or 
that rival apellbinders will. spoil ‘each 
other's speeches by talking at the same 
| time. “Radio engineers say these dangers 

do not exist, for several reasons. 

Tn the first place, the expense of broad- 
casting prevents a monopoly. Neither 
party has a campaign chest that will per- 


mit it. Second, radio fans would not 
‘stand for it, and broadcasting compani 
are extremely responsive to the wis 
of the listeners-in. The broadeasting| 
companies, through their associations, are 
dividing the time among themselves, or 
are using different wavelengths without 
interfering with each other. Finally, 
there is the authority of the government, 
acting through the Chief Radio Inspector, 
to keep order. in the ether. Secretary 
Hoover, who is responsible for the 
rmlnistration of radio. regulations, has 
declared it inconceivable that any single 
group or person shall ever have the 

‘to determine what communication may be 
made by radio. 

Radio is a public concern,” he states, 
“impressed with public trust, and to be 
considered primarily from the standpoint 
of public interest.”” 

So there seems little doubt that the 
radio spellbinder, if he has something to 
offer that radio fans care to listen to, will 
have plenty of opportunity to have his 
say by radio, It is up to him, 

‘All signs point to radio's exerting 
a most profound influence in the 
presidential campaign of this year; and 
this year, remember, is only the beginning. 
—an experiment even, Wider use of 
radio for political purposes can be pro- 
dicted with certainty for the future. 
Political leaders will become more and 
‘more expert in its employment as time 
goes on, Skill in radio oratory eventually 
will become a necessary part of the 
‘equipment of the man in public life, 

Each year there will be more radio 
receivers; hence, a larger audience for the 
radio spelibinder. And who dares say 
that through radio, through the better 
understanding of polities and political 
‘sues that it will bring to the average 
man, some day may not be realized the 
Jong existing dream of patriots—a perfect 
government? 


Hay Fever Pollen Drifts to 
Mountain Tops 


JF, XOU suer from hay: fever, you 
Inaven't much chance of escaping it, 
even by fleeing to the top of a barren 
‘mountain, according to an announcement 
made recently by Dr. William Seheppe- 
arell, of New Orleans 

Hay fever is caused by the iritation of 
sensitive membranes in the breathing ap~ 
paratus from the pollen of certain plants, 
If hay fever sufferers can keep away from 
this pollen, they are safe; but Doctor 
Scheppegrel, flying in an airplane, has 
discovered that clouds of pollen are ear- 
ed by the wind to the height even of 
15,000 feet! When the air cools, the pollen 
descends, a fact thut explains why hay 
fever suiferers find their distress aggra- 
vated at night, in the fall, or on unseason- 
ably cold days. Pollen was found by 
Doctor Scheppegrell as far as 10 miles 
from its source, from which he concludes 
that local campaigns to stamp out ra 
weed and other pollen-producing plan 
are of little benefit unless extended over 
wide territory. 
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The Greatest Spectacle | 
of all the others, an assumption amply | 
srsrranted by facts regarding the stare 
gained through the use of a wonderful 
instrument called the “spectroscope.” 
‘This. instrument permits "an. accurate 
chemical analynis of star to be made as 
readily as the analysis of a hump of earth 
Could be made in a laboratory 

‘Most’ people probably imow that 
ordinary "vonlight pote through = 
brim splits up into seven Gomponents of 
Giterent -coloreviciee,, imcige, blo, 
| green, yellow, orange and red. These 
Seven’ colors aze'inown, os. the solar | 
Spectrom, Tt has been found that the 
ght given off by diferent substances in 
burning resulta in spectra. that vary 
treaty. a fact that you can easly appreci- 
Sis; you have cbeerved Mew various 
‘thetances barn with fame of ferent 
By observation and experiment science 

has succeeded in classifying the various 
chemical elements on earth according te 
the colors of the light ‘with ‘which they 
bara. Hence, by permitting, the Haht 
from various heavenly bodies to pass | 
through the spectroscope, atronomers ean 
take cheanieal analyee ef thoee bodies 
just as readily as if they had samples of 
{heen in tent bes, 


HE most surprising fact developed by 

chemical analysis of the heavens is 
that apparently all matter in the sun and 
stars and throughout the expanses of 
space is made up of the name 92 chemical 
elements that compose our earth. In 
fact, certain chemical elements were dis- 
covered in the sun by means of the spec- 
troscope before they were found on earth. 
Helium, the gas now used to inflate air- 
ships, is a conspicuous example. At least 
‘one element in the corona oF fiery halo of 
the sun has not yet been discovered on 
earth, 

‘Having found out so much about the 
individual constituents of stars so far 
away that the unaided eye cannot discern 
them, it would seem that astronomers 
murely must have discovered just w 
ort of a place is this universe of which 
‘our solar system is s0 inconsequential a 
part. Well, not exactly, although they 
have formed a theary more astounding 
possibly, than exact knowledge would be. 


universe is without limits in its larger 
aspect, and theoretically without limits 
in its smaller, Beginning with the elec 
tron, which is the smallest particle of 
matier we recognize, we progress to atoms, 
molecules, worlds, solar systems, galaxies, 
supergalaxies—on and on, never reaching 
the end. Each of these units is infinitesi- 
mal compared with the next larger unit, 
and each group of units is infinite in 
number. 

‘Of course, no one can offer absolute 
proof of such a theory. In all probability 
no one ever will be able to; yet it presents, 
a picture more convineing than that of a 
‘universe that progresses so far, then stops. 
—even though between the starting place 
‘and the end stretch countless billions of 
light-years. 

‘Astronomers, however, are able to give 

(Continued on pore 114) 


Modern astronomers believe that the | 
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The Greatest Spectacle 
Continued from pose U 


2 more or less definite picture of the 
galaxy, or collection, of stars, to one of 
which ‘our sun and its planets belong. 
(Our galaxy is known as the “Millqy 
‘Though the nearest star in the Milky Way 
isso far away from us that on a telescopic 
Photograph it appears as only one of 
thousands of tiny white dots, nevertheless 
it is comparatively close to us when we 
know that if a similar photograph were 
taken from some earth far out on the 
other side of the universe, our sun would 
appear on it only as another infinitesimal 
speck in that eonfusion of dots, 

Photographs of the Milky Way show 
that the stars are distributed through 
in widely varying qui 
may have 100,000, whi 
may be only a few hundred. From these 
Photographs astronomers find that the 
Milky. Way is circular and more or leas 
flat in form—quite like the lens of a maj 

ing glass, or a discus. Ite diameter is 

believed to be between 25,000 and 50,000 
light-years, and its thickness about: 6000 
light-years. That is our universe; only 
fone of countless universes that make up 
the infinite universe, 


LANCE at any one of the photographs 

that illustrate this article. Consider 
that every one of the tiny dota shown on 
it isa sun probably as large and as bright, 
‘us ours, Consider further that around 
each one of those suns there may be 
‘whirling a group of planets, and that each 
of those planets, if it exists, undoubtedly 
hhas its own satellites corresponding to our 
moon. Then recall that there are be- 
tween two and three billion of these suns 
in the universe in which the earth re- 
‘volves, and that this universe with all its 
‘wonders quite likely is only one unit—an 
atom—ol creation. 

‘There you must stop, breathless and 
bewildered. To attempt to reach a con- 
clusion would be futile. Scientific know!- 
‘edge has made tremendous advances since 
the days when man believed his earth 
was the center of the universe, but it has 
not yet progremed to a stage where it ean 
offer us any definite aid in solving the pro- 
found mysteries of thie world In which 


Mr. Brown is preparing for an early 
issue another of his fascinating articles 
Feveniing the scientific wonders of the 
‘world about us. 


Milk as Fuel Runs Train 


NAN astounding demonstration of the 
‘energy contained in milk, Dr. Herman 
NN, Bundensen, Health Commissioner of 
Chicago, recently used dry milk in place 
‘of coal to ran a train from Englewood to 
Beverly Hills, Ill., and back—a distance 
‘of about 10 miles.” A thousand pounds of 
deteriorated milk, moistened and allowed 
to harden into lumps, was used in the test. 

‘A skeptical crowd at Englewood saw 
Doctor Bundensen at the throttle of the 
Iocomotive, while the fireman shoveled 
dried chunks of mill into the firebox. 
‘The locomotive pulled a train of five 


coaches carrying 200 passengers. 
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Your Meals and Health | 
(Continued from page 41) 


You probably have heard a great deal 
about vitamins in the last few years. 
‘These are mysterious and elusive 
ponents of food, essential parts of the diet 
‘They are widely distributed in different 
foodstuffs, and { shall not attempt to tell, 
‘except in a general way, in what foods you 
‘muy expect to find them. "For the prac- 
teal purpose of secing that your diet is 
adequate, it probably will sufice to re- 
member that you will get all the vitamins 
you require if you eat dairy products, | 
ireen vegetables, fruits, and unrefined 
cereals, 

‘Science now knows for certain. that 
many diseases are due entirely to de 

he diet or overindulgence in the 

kind of food. I have mentioned 


cessive eating of meat. 
-ause of goiter has been found to be 
ingulficiency of iodine, Acid mouth and 
improper formation of the teeth in all 
likelihood are due to insufficient milk and 
green vegetables. 

‘The quantity of food to be eaten is 
largely a matter of occupation. For all peo- 
ple, though, three meals a day answer the 
eating program pretty well. ‘The heaviest 
meal should be eaten at night, when most 
of us have the most leisure for digestion. 


‘0 BOTH the slim and the fat I would 

‘say that the amount you consume 
{in not the only {actor in determining st 
ture, Thal 
to. “reduce, 
Ives to all the tortures of starvation 
iout affecting their bulk appreciably. 
An intelligent selection of food in variety 
‘and abundance will keep you in health 
and, unless you are suffering from disease, 
should prevent your becoming either 
obeve or emaciated, 

‘Modern science does not admit that 
there are any such thingy as good foods oF 
bad. Every food has its place in the dict. 
‘The problem of mankind is selection—the 
right amount of food and the right kinds, 
not the avoidance of certain foods. 

‘The only apparent exception to this 
rule ia supplied by persons who seem un- | 
able to eat certain foods without suffering 
very real physical ills. Some of these 
‘a skin rash when they eat straw- 
Others sulfer distreas after eating 
bananas. Milk, eggs, cucumbers, fish and 
other seafood, and tomatoes also are 
digestible" to certain people. Baked beans 
produce a burning sensation in others. 

Most of these unfavorable reactions to 
certain foods seem to be due to peculiai 
ties in the physical composition of the 
persons who are thus affected. If you 
find that you cannot eat certain foods in 
safety, my best advice to you is to avoid 
them, ‘meanwhile supplying yourself with 
a satisfactory, well-balanced diet which 
you ean both enjoy and digest. 

It takes all kinds of people to make a 
world, and it takes all kinds of food to 
make'a proper diet. If you have a favor- | 

food, don’t eat it too frequentl 
especially not to the exclusion of other 
foods of which you may not be so fond, 
‘but which are necessary to your bodil 
welfare, To do so will throw your diet 
‘out of balance and result in illness 
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(Licensed Under Haseltine Patents No. 1450080 and 1489228) 


‘you ant 


WorkRite Neutrodyne Outfit, .$70.00 With Mahogany Cabinet .. 
‘Send for complete catalog of WorkRite radio parts. 


THE WORKRITE MFG. CO,, &.iviLits, S86 


Branch Office 636 Lake Shore Dr’, Chicago) 
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| initiative to do it. 


Adventures in Home Ownership 
Contnsd rom pag 63) 


‘The moisture from hot baths does not 
swell nor warp it, and it ean be thoroughly 
washed without damage. 

“You have very beautiful wall papers,” 
Marion said as we looked about the 
various chambers. “I think in selecting 
them also it pays to buy good quality, 
don’t you?" 

“Most assuredly,” I told her. “Cheap 
papers soon fade and have to be replaced 
‘at considerable labor expense. Good ones 
hold their colors and last enough longer 
to more than offset the additional cost. 
Another thing it pays to provide well for 
is the hardware. Its good lasting quality 
and right design lend a satisfying char- 
acter to the home that is well worth the 
pecs 

“And how do you keep your floors 
looking so beautiful?” she asked. 

¢ Wax finish is responsible, 
plained. 
best to look at and the easiest to 
maintain. With a moderate amount of 
care it always looks as good as 

“Have you a asleeping-porch?” Jim 
asked. 

“Yes, and that reminds me to show you 
the Venetian blinds,” said I. “"With them 
this porch is a screened piazza by day 
and a bedroom by night, You can raise 
‘them entirely or you can close the slats 
completely. The brightness of the early 
morning light always made outdoor 
sleeping objectionable to, 1 
earned about these blinds.’ 


HE third floor with a maid's room, 

bath, and storage room ‘nue 
merous possibilities. I pointed out that 
with dormers for lighting, it might, pro- 
vide two or three chambers, in addition 
to storage space, or a nursery, billiard, 
or radio room. 

“Every available foot of attic space; 
I said to Jim, “may be put to some 
practical use if one has the vision and 

You can have a lot 
‘of fun working out such schemes and 
doing the work yourself after the house 
is completed.” 

For discussion of the building con- 
tracts I invited Jim and Marion back to 
the cool piazza. 

“One big advantage,” I told them, “is 
‘that you'll have good, complete plans and 
specifications drawn ‘up by a successful 
and reputable architect. He'll advise 
you about letting contracts for the work, 
also, if you desire, he will supervise the 
‘building operations.” 


"Would you advise letting most of the 


| work to a general contractor and perhaps: 


making separate contracts for the light- 
ing, heating and plumbing, for in 
stance! 

“Tt could be done that way. But the 
most satisfactory scheme, in my opinion, 
is the single contractor who will be re- 
sponsible for the entire job. You then have 
just one reputable man to deal with, who 
‘usually can secure better terms, because 
‘of quantity buying and large operations, 
and can supervise the work more effec: 
tively than you ean. 

“Your architect will give you the names 
of dependable contracting firms with 


sound financial standing. Get bids on the 
work from them in order to check one 
against the other for possible excessive 
‘costs. ‘Then, unless the bids differ widely, 
ive the job to the firm your architect 
considers the most efficient and con- 
‘scientious.”" 

“Of course you're a believer in written 
contracts?” Jim hazarded. 

“Most assuredly. Explicit contracts, 
duly signed, and drawn with due regard 
to the lien laws are necessary safeguarc 
[told him, “The signature of both the 
‘owner and the contractor should appear 
not only on the contract but on the 
‘specifications and drawings, all of which 
should be included as part of the contract, 
‘This is most important in case of any 
disputes, particularly if action in the 
‘courts should arise.’ 

“The architect, I believe, sald some 
thing about there being three principal 
{types of contracts to choose from," sald 
jim. 


ROBABLY he referred to provisions 
for paying the contractor,” I ex- 
plained. “Three different methods are 
common. He may be paid a lump sum for 
the work he undertakes, He may be paid 
for all materials und labor, and receive in 
addition an agreed percentage of their cost. 
He may be paid for materials and labor 
and a fee for supervision fixed in advance. 
‘The lump sum basis has the advantage 
of settling the cost in advance and is 
preferred by most home-builders. The 
third method is better than the second. 
Neither settles the cost in advance, and 
unless the second is modified, the’ con- 
tractor may profit throtugh increased 
penditure for labor and materials.” 

“Now what about those lien laws?" 

Jim. 
‘In some states they make the owner 
of a house responsible for all bills,” T 
explained. “He is the only person with 
material evidence of having received the 
benefit of labor and materials, Should 
the workers or material dealers not be 
paid by the contractor, the law may give 
them a preferred claim or lien on the 
property, and the owner may have to 
pay a second time for stich work or ma- 
terials as the contractor failed to pay for." 

“That might just about ruin 1 
mightn't it?” said Marion. 

“With a reputable contractor you have 
little to fear,” T assured her. "Before 
making the final payment to the con 
tractor, however, it is well to make sure 
that all his bills for wages and materials 
have been paid. If you borrow any mort 
gage money from a bank, building and 
loan or insurance company, its officials 
3a geen, le so Ta senting ie 
‘on this point.” 


‘Seems to me we've covered the 
ground pretty thoroughly,” said Jim, 
glancing at his watch. “I can't think of 
another question to ask. All that remains, 
T guess, is to thank you again for much 
good advice and hustle out and take the 
big plunge into the game. Wish us luck, 
old man.’ 

Lam glad to record that the with has 
been fulfilled. 


Two Radio Receivers in One 
(Continued from page 6£) 


four inches long by four inches wide. 

Looking at the amplifier from the rear, 
it will be seen that the baseboard is s0 
tened to the amplifier panel that there 
isa space of one half inch from the ex- 
treme left of the panel to the edge of the 
baseboard, but the baseboard projects one 
hall inch past the right edge of the ampli- 
fier panel, thus fitting into the half-inch 
space between the left edge of the de 
tector panel and the detector unit base- 
board, When fitted together in this way, 
the two units appear as a single unit 

If care is taken to follow the wiring 
directions given below, no trouble should 
be experienced in wiring the set. 

Beginning with the bottom switch- 
points of both sets of switches, connect 
‘each switehpoint of switch 4 with the cor- 
responding switchpoint of switch 3. When 
the last o top switchpoint of switch 4 has 
been connected with a correspor 
switehpoint of switch 3, one more s 
point (the top one of the series) of switeh 
28 will rem: 


HE next step is to run a wire from ter~ 
minal 12 along the bottom edge of 
the panel to ground post 2. A wire then is 
run down to this wire from the switeh arm 
‘of switeh 4. Another wire is run from the 
F, terminal of socket 9 to the wire con- 
necting terminals 12 and 2. ‘Then connect 
1 wire from rotary plates terminal A of 
condenser 7 with the wire mentioned in 
the preceding sentence, One terminal 
A, of condenser 11, is connected with thi 
Next, connect the G terminal of socket 
8, not visible in the photograph, with one 
terminal B of the grid condenser and leal 
8. ‘The Ps terminal of socket 9, hidden 
from view by the top of the socket, is then 
connected with the B terminal of theostat 
10, ‘Terminal A of rheostat 10 is con 
nected with terminal 1 
‘The aerial post 1 then is connected with 


the switeh arm of switch ‘The D termi- 
nail of juck 15 connects with terminal 14, 

‘The variocoupler now can be placed in 
position and wired into the cireuit. Run a 
‘wire from the stationary plates terminal 
B of condenser 7 over the A terminal of 
grid condenser and leak 8, thence to the | 
beginning or top end of the stator winding 
5 of the vuriocoupler and terminating at 
the remaining or top switchpoint ot switeh 
8. A wire is used to connect this wir 
‘with the A terminal of the grid leak and 
condenser 8. 

‘The first tap, at the tenth turn, of the 
stator winding is connected with the wire 
connecting the top switehpoint of switch 4 
‘with the second switchpoint of switch 3. 
‘The second tap at the twentieth turn is 
connected with the next sct of switeh- 
points, and so on down the line of taps till 
the last tap at the sixtieth turn is con- | 
nected with the last set of switchpoints at 
the bottom of the panel. A glance at the 
‘wiring diagram will show how this is done. 

‘Now connect a wire from the B terminal 
of condenser 11 to the A terminal of jack | 
15, and also connect one lead of the rotor | 
| wine h this wire. The other lead of 
the rotor 
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Broadway around the world 


Compare these huge 
‘turbines with the tiny 
lamp used by sur- 


motors, generators, 


tricity works for you. 


The biggest machines built 
by the General Electric Com- 
pany are steam turbine gen- 
erators of 80,000 horse power, 
used in great power houses. 


One of these giants could 
generate enough current to 
run all the street cars in 
twelve cities as large as 
Wilmington or Spokane. 
Ten could light a street as 
bright as Broadway running 
around the world. 
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For perfect teamwork 


radio parts must harmonize 


Avy RADIO RECEIVING sET will give 
better results when a Federal part is 
used in the assembly. But when you 
use all Federal parts you get all of the 
gripping thrills radio can give you. 


‘A quarter century experience in the 
manufacture of electrical communi- 
cation apparatus is behind the ex- 
ceptional performance of Federal Sets 
and the 130 standard radio parts bear- 
ing the Federal iron-clad guarantee. 


A book, “The Radio Work Bench” 
aids the novice in avoiding con- 
struction pitfalls. Sold by Federal 
Dealers, 25c. In Canada, 35¢, 


FEDERAL TELEPHONE & TELEGRAPH CO, ) 


BUFFALO, N.Y. 


Pomon New York Phildstphia Pienburgh Chicago 
‘London, England 


Searanchco  Bridgebury, Canada 


MAKE MONEY-SELL RADIO! 


Radio offers. the Masext money makin o 
Took 


Nocgoerence necesary, You nent pot aye 
{ermipation ant Seton 1 you're that kid 
eet apy the Oe 

it ine 


i you 
‘t 


Sete, Sern 
procs Tee FREE, Act bow. 


OZARKA, 
ington Blvd. 


INC, - 
‘CHICAGO 


‘TIGHTEN THAT LOOSE” 
DRAwer HANDLE~ 
‘WiTH SMOOTH-ON Nod 


PACK the 

Smooth-On 

around the bolt, 

washer and on the 

threads, and the 

hhandle can never 

again come loose. 

‘Tey the same trick 

‘on any loose tool, knife, or umbrella 
fand the result 


1 is ato 
sure eure for leaks of water, 
Steam, fre. ete at cracks of 
‘Breaks in metal fet the thing 
for repairing radiators, heat 
s,s" furnaces tanks 
‘pipes, leaky pails etc. 
Rican on band for emer” 
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Two Radio Receivers in One 


(Continued from page 117) | 
terminal of socket 9, completing the wir- 
ing of the detector tnit. 

in wiring the amplifier, connect two 
vwires—16 and 17—with the P and B ter- 
minals of transformer 24 so that they can 
be slipped into the B and C terminal posts 
of jack 15. 

Run a wire connecting terminal 21 with 
the F; terminals of sockets 18 and 19. | 

‘Next, connect terminal 20, the A ter- | 
‘minal of rheostat 28, and the A (positive) | 
terminal of C battery 26. ‘The B terminal 
of rheostat 28 is connected with the two 
Fs terminals of sockets 18 and 19; the G 
terminal of transformer 24 with the G 
terminal of socket 18; the G term 
transformer 25 with ‘the G termi 
socket 19, The two outside terminals D 
‘of jacks 22 and 23 are connected together, 
‘and with terminal 27, 

‘The P terminal of socket 18 is connected, 
with the A terminal of jack 22; the P ter- 
minal of socket 19 with the A terminal 
‘of jack 28; the P terminal of transformer 
25 with the B terminal of jack 22; the Bt 
terminal of the transformer with the C 
terminal of jack 22. ‘The two F terminals 
of the 
and a wire is used to join the co! 
wire with the B (negative) terminal of C | 
battery 26. 

This completes the wiring of the ro- 


F THE detector unit alone is to be used, 

‘the positive A battery lead is connect 
ed with post 12; the negative A battery 
lead with post 13; the positive B batter 
lead with post 14, and the positive of 
the A battery and ‘the negative of the B 
battery are joined together. 

‘When both units are to be used, the 
battery connections for the detector unit 
remain the same. Wire 16 is connected 
with the 2 terminal of jack 15; wire 17 
with the C terminal of jack 15: post 20 
with post 13, and post 21 is connected 
with post 12. 

Post 27 is connected with the highest 
voltage terminal of the B battery. Best 
results are obtained with the UV-199 and 
C-299 tubes if 45 volts are used for the de- 
tector and 90 volts for the amplifier, When 
it in desired to cut down the weight of the 
outfit, as low as 22 15 volts ean be used for 
both detector and amplifier. As a matter 
of fact, I have had fairly good results with, 
a B battery voltage of 424 volts obtained 
by using a 4!¢-volt C battery. 

‘The knack of tuning the set is acquired 
‘easily. The grid leak resistance should be 
‘adjusted to the medium position. The 
tickler coil then can be set at 90 degrees to 
the stator coil and various combinations 
of switch settings ean be tried to determine 
‘the best combinations for a particular 
station. 

‘At each setting, the variable condenser 
is adjusted through its range until signals 
are heard. The rheostat should be 
turned on sufficiently to give fair signal 
strength, but not enough to eause the tube 
to oscillate. When a signal is tuned in 
fairly well, adjust the tickler coil. 

Slight readjustment of condenser, grid 
leak, theostat, and tickler coil settings 
‘will enable you to clear up the signal and 
bring it in good and strong, 


‘TORZ~ZRT~5PHE 


Here Are Correct Answers 
to Questions on Page 60 


1. Because he has larger muscles with 
more muscle fibers in them. They can 

ert stronger pulls than the smaller mus- 
cles of a woman, This difference in the 
Size of the muscles is part af the general 
difference in the size of the body, women 
being, usually a little smaller 


5. it seaeven einen sin on 
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of the earth from pole to 


pole is 7900 miles. Tt bulges a litle in the 
Iniddle and its thickness at the equator is 
21 miles more than atthe poles. The dis | 


tance around the earth on the surface is 
24,900 miles. ‘The highest mountain has 
‘about the same relation to the size of the 


4. The Dead Sea is very salty, Tt contains 
nearly 25 per cent of salt and there is no 
known fish that is able to live in s0 strong. 
‘a salt solution as this, 


5. Whenever a glacier reaches as far ax 
tthe sea the end of it flows out slowly in 
the water. Pieces break off and’ float 
away. ‘These are icebergs. 


6 In the wood are a great many very 
‘mall holes, or cells, Some of these have 
little moisture in them. When the wood 
wets hot, this moisture turns to steam and 
bursts the little cells in which it is. ‘This 
makes n noise like a small explosion and a 
reat many such noises together make the 
crackle of the fire. 


‘The sulphur-bottom whale, which may 
bbe as much as 85 oF 90 fect long and may 
weigh nearly 100 tons. No prehistoric 
animal was as bulky as this, though two 
fr three of the great extinct reptiles may: 
hhave been a little longer. 


8, So fur as we know they cannot perceive 

images as our eyes do, but they can tell 

the “difference ‘between light and dark. 

Many plants wil turn their lees toward 
ight 


9, Probably gold, Metallic gold was to be 
found in the beds of streams. It was used 
for ornaments before any other metal was 
discovered. ‘The first metal put to practi- 
‘eal use was copper, made into knives and 
‘other implements at least 6000 years ago, 


10. We are not sure, b 
they migrated from Asia across the Beh- 
ring Straits thousands of years ago. The 
‘asternmost point of Asia was probably 
‘connected then ‘with Alaska by a land 
bbridge, sineo sunk beneath the sea. 


it is probable that 


11, Tn the same way in which blotting 

absorb ink.” The water is taken 
{no tte millions of ting holes between the 
Abers in'the cloth of the towel. 


12. Beeause that is the shape with which 
8 certain amount of air ean be inclosed 
by the least. poss 


‘al matter does, to 


film. 
draw itself as closely together as possible. 
all as it can without 


‘The bubble pets as 
thursting and letting out the ar inside. 
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of a great singer. 


The Reproducer upreme 


with a Human TMhroat7 


ETWEEN Magnavox and ordinary 

“Joud speakers” there are certain es- 
sential differences hidden awayin the base 
of the instrument, insuring for Magnavox 
utmost clearness of tone, 


Reproducers 
Ma4—the latest Magnavox achievernents requires 
tbo hatery eres s 5 $28.00 
M1—also conseructed on the semindynamic pint 
ile, requiring no butery = + $35.00 
R3—fimous electro-dymamic typet new model 
‘with Velume Control * $35.00 
R2—same at R3 but larger ize: new model with 
‘Velme Control feet + $50.00 
Combination Sets 
ALR snd A2-R—the only instruments combin- 
‘ing elecro-dynamic Reproducer and Power 
Amplifier in one unit. $59.00, $85.00 
Power Amplifiers 
Al, AC-2.C, AC-3.C—the mow efficient audior 
frequency Amplifiers one, twoand thre sage 
‘$27.50 t0 $60.00 


To obtain the fullest enjoyment from your 
receiving set, equip it with the Magnavox— 
for sale at good dealers everywhere. 


THE MAGNAVOX Co., Oakland, Calif 
New York Office: 350 West 31st Street 
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The Greatest Distributor and 
Dealer Opportunity Since the 
First Franchises on*Motor Cars 


{Another great invention has gone through the stages of perfect 

as happens 
‘became moderate priced, demand has become universal in every 
section of the country. ‘You will be amazed when you learn the 

c two 

jemand 
distributors, men to whom we can turn over established 
in cities, countries and territories. . The opportunity will appeal 
to men who are secking a permanent business of thelr own— 
limited in size and profitableness only by their responsibility 


ing, simplification, 
production—And, jut 


total sales figures of the 
nace Burner. It Is this 


and business capacity. 


IONEERING work in the oil 
burner field is over. ‘The past 
few years have seen oil burn- 

ing for Domestic Heating and com- 

mercial purposes definitely accepted. 

‘The Oliver Engineers have developed 

a furnace burner without noisy 

motors, electricity or moving parts— 

eflicient to. an unknown degree— 

Listed as Standard by the Under- 

writers’ Laboratories and already 

tested by two years of actual use in 
thousands of homes. Sales of the 
company have gone to an unprece- 
dented peak. Over two hundred 
thousand homes have already’ been 
ed with burners by the O1 
Burner Company—direct 

from the factory. This is but a 

meagre indication of what can b 

complished through a thoroughly 

organized national wide distributing 
organization. 


A Proved Proposition 


Asa logical course we now wish to 
have permanent dealers in every 
city, with Distributors to cover 
Counties and Sections. We will ex- 
pect these men to fill orders created 
by our national advertising, to take 
over retail business heretofore 
handled direct from the factory, and 
to arrange selling and_ servicing 
facilities in their own territories. 

This is not an untried proposition. 
‘The sales records of individuals al- 
ready working under this plan have 
been phenomenal. The completeness 
of the Oliver line, which includes a 
burner for every’ type of furnace, 
cook stove and heating stove, makes 


OLIVE 


Dept. 754 


CANADIAN DISTRIBUTOR: 


es BURNER 


OLIVER OIL-GAS BURNER CO. 
Oliver Bldg., St. Louis, Mo. 


OLIVER BLDG., TORONTO, CAN. 
Oldest and Largest Manufacturers of Oll-Gas Burners in the World 


through quantity 
‘when good automobiles 


on the new Oliver Fur 
now leads us to ‘a 


The 


every houscholder a prospect. 
selling season is 12 months long. 


An Opportunity that Must Be 
Grasped Quickly 


If you are the type of man who 
would have realized the possibilities 
for money-making with the incep- 
tion of the automobile, you are likely 
the type of man we are 
looking for. A proposi- 
tion can be outlined to 
you that will 


eiscof burners te every 
Poof furnace, costo 
Sheng atoves ater beater, 


commensu 
rated with 
your po 


we can lay down definite 

figures of business done—with refer- 
ence to any city or territory. The 
general plan of Ol 

organization is briefly expl 
under the captions The Oliv 
tributor, the Associate Distributor, 


and the Sales Agent herewith. canada’ 


2. THE ASSOCIATE~ 
DISTRIBUTOR 


ributor operates 


Write for Sales Plan 


It is advisable that interested par- 
ties should get in touch with us at 
‘once. We have prepared a complete 
prospectus which outlines our whole 
proposition. It will be sent you upon 
request. More definite information 
can and will be given if you will indi- 
cate on the coupon or tell us in a 
letter, the type of Oliver Territory 
in which you are in- 
terested. Write or wire 
at once to 


‘The Oliver Associate Di 


faceary or fom « D 


ibutor 


3 THE SALES AGENT 


‘Oliver Sales Avene at a city dealers or 
Sites Cache or mom-encluah 


FOcivem on-Gas mURNER CO. 1 
Bipe as Se tou, Nos 
Pleac send toe fall deals of the New Oliver distributor and f 
Stes fit "leet alee etm ay way 


—lIts Over-size Barrel Holds Enough Ink to Last 
Its Balanced, Man’s-Size Grip 
Stimulates the Hand 
Point Guaranteed 25 years— Smooth as a Jewel 


EYery Scarlet Tanager that you see 
flashing through the woods this Sum- 
‘mer will remind you of this black-tipped, 
lacquer-red Duofold Pen—ol its color, 
‘symmetry, and grace and beauty. 
time you'll be glad we 
pce to remind our eam 
‘and sportswomen, too) to 
take this sturdy pen along. 

Duofold’s point, if not abused, is guar 
anteed 25 years for mechanical perfection 
and wear —that means it can “rough it” 
along with you, as no other pen would 
dare to do, 

It’s a point so smooth you can get real 


nmanship results on the old cam 
Ehleoron ariendly rock if that's hand 
ier 


ribbon or chain,and you'll beable tosertle 
down anywhere and dash off a few lines 
tw the folks back home. 


Lest you forget, cut out the Scarlet 
Tanager right now, and keep it in your 
Ps as a sure reminder to stop at the 

‘pen counter you come to, 
The genuine Duofold is alwa 
stamped," Geo.S, Parker—Lucky Curve” 
‘So don't let copies deceive you. 


THE PARKER PEN COMPANY - JANESVILLE, WISCONSIN 


[NEW YORK » CHICAGO Purker Duofold Pencla match the Duna Pen, 


$350 Sev mavcuco + ona 


é 


%*xNEW GOLD GIRDLE—WAS $1 EXTRA—NOW FREE, DUE TO LARGE PRODUCTION 


Right now! Settle the whole 
cigarette question forever by roll- 
ing your own from “BULL”. 
You get more flavor, more enjoy 
ment, more tobacco taste, more 
quality—and much more for 
your money 


2 bags for IS¢< 


